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The distribution of the SALTS in ALKALI SOILS. 
By L W. HilQARD and R. H. LoUQHRIDQE. 


As time progresses the importance of the alkali question^ u$„ of 
dealing successfully with the cultivation of lands more or less impreg- 
nated with soluble mineral salts, becomes more and more obvious. It 
is to be greatly regretted that the frequent mistaken efforts of land- 
owners to suppress, or at least to ignore^ this matter for fear of injuiing 
the selling value of their lands^ interpose additional difficulties in deal- 
ing with an intrinsically sufficiently difficult problem. In view of this 
circumstance, we bear patiently the disappointment we have undergone 
in finding that, unexpectedly, one of our geographically most important 
culture experiment stations is almost wholly located upon ground sub- 
ject to the difficulties inherent in the cultivation of alkali land ; since 
we are thus enabled to study the problem independently of any private 
interests. 

The culture experiment station near the town of Tulare, originally 
intended to represent the upper San Joaquin VaHey at large, has thus, 
instead, become the station for the study of the alkali problem in all ktp 
phases, from the mildest to the worst. Until this problem it solved, 
no certain conclusions for the region at large can be drawn from the 
cultural results observed there ; since we now know that all the vegeta- 
tion on the Station grounds is under more or less stress from the mkali 
in the soil. If, however, we shall be successful in overcoming this 
influence, as we hope to be, the Statbn will have rendered, not only to 
the San Joaquin Valley and the State at larger but to the entire region 
west of the Reeky Mountains, a most important service. 

Natural Conoitzom op the Larp. 

For an understanding of the situation, it ipay be necessary to re-state 
here, that in their natural condition the lands of the Station, and for 
several miles around, as in hundreds of localities elsewhere in the val- 
ley and the State, show only occasional alkali spots ; white outside of 
tnese spots, during the spring months, the country is covered with a 
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luxuriant growth of native (largely annual) herbaceous plants, many 
being showy flov'crs and affording a most attractive sight ; also proving 
beyond question the great inherent fertility of the land. As the season 
advances, from April to June, these plants go to seed or dry up, leaving 
the land more or less bare, or with only a sparse growth of hardy, 
drought-resisting, partially perennial plants. There is not, in ordinary 
seasons, any perceptible increase or decrease in the area of the inter- 
spersed alkali spots. 

When such lard is put under cultivation mthout irrigation it will 
in years of unusual moisture bring very heavy crops of grain, which 
easily make up for at least one other season of almost lolaHailiire, 
when the rainfall is light or unfavourably distributed. It is this fight- 
ing chance ** of a highly remunerative crop that has in so many cases 
induced the investment of entire fortunes in such ventures, frequently with 
a total loss, and financial ruin as the result ; a kind of agricultural gam- 
bling, little better in itself, and with as many chances^against success, as 
that at the faro table, but now happily almost a thing of the past. 

Bbhaviour under Irrigation. 

With the advent of the Irrigation ditch, the heavy grain crop becomes 
for a few years a matter of certainty. Then there is a gradual change 
for the worse. First it is noticed that the alkali spots increase their area 
outward, often merging neighbouring small spots into one large one. 
Ihen new ones begin to appear, at first no larger than a man’s hand.” 
but enlarging each \ear, and finally often so rutting up and reducing 
the producing area, that the land is abandoned in disgust. 

The*' rise of the alkali ’’thus brought about by irrigation was very 
generally at first attributed (and sometimes justly) to the saline character 
of the irrigation water used. But as in time it b^ame apparent that even 
the purest waters, such as those of Kings and Kaweah Rivers, would 
produce the same result, the conclusion that the alkali salts are simply 
brought up by evaporation from the soil itself, forced itself upon the most 
superficial observers. 

Thb Question to be Solved. 

Then arose the Question, ** How much of these salts does the soil con- 
tain, or where do they come from ?” If it could be shown that the soil, 
subsoil, and substrata were equally impregnated with alkali, and would 
continue to supply indeffmte amounts thereof, the reclamation of such lands 
for permanent cultivation would be almost hopeless. 

We at first approached the problem by the examination of '* bottom 
waters ” in cases wnere the latter had risen from a considerable depth in 
consequence of a filling-up from leaky ditches. It was found that in the 
vast majority of cases, such water contained relatively small amounts of 
alkali salts only i not more than many waters successfully used for irrigation 
dsewhere. It thus became erident that the main mats of ^ those salts 
sxists in the soil and subsoil within a short distance of the surface^ The 
chemical examination of the ** alkali*’ moi cover showed that it consists, as a 
rule, of such compounds as are known to be formed in all soils in conse- 
quence of weathering | and that it contains all the ingredients useful, as well 
as those Mis/sir, to plant growth; substances which, in rainy countries, 
are currently leached out cod' carried into the country drainage and finally 
into the ocean, but which in regions of scanty rainfall remain in the soil 
mass. 
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We are thus led to the vitally important conclusion that thi amount 
of the salts in these lands is but limited ; and that if once removed, or 
rendered innocuous to crops in some other wav, it will take thousands of 
years in the future, as in the past, before another such accumulation can 
occur from the very gradual weathering of the soil mass. 

In view of the extraoi dinary intrinsic and permanent fertility of Dlstvlbut 
alkali lands when once reclaimed, it has seemed desirable to study in 
detail the manner of the distribution of the soluble salts, as well as their 
kind at different depths in the soil and at different seasons ; so as to gain 
an insight into their migrations and transformations, and thus to deter> 
mine the best and cheapest methods of dealing with them. 

The problem is a very complex one and involves a great deal of labour, 
hence cannot be solved in one or a few seasons, because of the great diver- 
sity of soil conditions in different localities. The investigation has already, 
however, >ielded such striking and practically important results that it 
seems best to bring them to public notice at once. 


Examination of Soil Profiles and Representation of Results. 

The obvious mode of determining the points in question was to sample 
.*ind examine the soil and subsoil at regular intervals of depth, in spots 
representing the land m its natural (unirrigated) condition on the one hand, 
and in the irrigated and cultivated on the other ; tracing the effects of 
the latter condition so definitely as to be enabled to control, and repress 
them where desirable, at the proper times and by suitable means. 

For more ready understanding the results thus obtained are platted so 
as to show by means of curves, or lines drawn from point to point of 
actual determination, the increase and decrease of the total soluble alkali 
as well as of the several salts composing it. As will be seen on the face 
of the plates below, the samples were taken (by means of a post-hole 
auger) so that each representedf a vertical column of three inches of soil | 
continuing thus to the depth of two to four feet. £sch of these samples 
was then leached of its salts, and every leaching analyzed separately. It 
was at first attempted to leach only the average of each foot, but this 
proved quite unsatisfactory. 

In the diagrams the depths arc shown by horizontal lines at intervals 
of three inches, as mark^ on the margin to the left ; while the unbroken 
vertical lines represent differences of either two or four hundredths of one 
per cent, in the saline contents of the soil layers, as marlced at the top of 
the diagram \ increasing from left to right. 

Inasmuch as each sample represented the average of three inches of 
soil in vertical depth, in drawing the connecting lines or curves the result 
of the analysis is assumed to represent the middle portion of each three 
inches. Hence, the changes of direction alwa\s appear as occurring in 
the middle, vertically, of a three-inch space. The area embraced tetween 
each curve and the vertical line to the extreme left represents, of course, 
the Aggregate amount of each ingredient enumerated, via,: ^mmon salt, 
Glauber’s salt, and sal soda as the chief ones, with Chile saltpetre (nitrate 
of soda), also mentioned on account of its fertilizing value, where present 
in notable amounts. The potash compounds, usualTy constituting from 3 
to 7 per cent, of the salts, are not shown separately, being included in the 
“Alkali Sulphate” curve. k /. • 

The predominance n{ carbonate of soda Men in thew diagrams .hows 
at once that the Tulare alkali is very ** black, so that the use of gypsum 
10 change the carbonate into sulphate is the first thing needful in attempt- 
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ing any reclamation or preventive measures. But aside from this, 
the dianams suggest, very instructively, the explanation of many points 
not well understood heretofore. 

Effect op The Rainfall. 

It is well known to residents that in Tulare and northern Kern Coun- 
ties the greatest depth to which the soil is wetted by the winter rains rare- 
|y exceeds three feet. This, then, is the depth to which the soluble salts 
in the soil may be washed each successive year by the natural rainfall ; 
and from this depth it may partially or wholly reascend toward or to the 
surface by evaporation during each dry season. It is reasonable to expect 
that near the lower limit there will be a gradual accumulation of the saline 
matters which reach it from above in the form of strong solutions. 

Plate I illustrates this strikingly. It shows the condition of the 
natural, unirrigated land at a point half a mile north of the Experiment 
Station, which was at the time (May 3, 1895) covered the native spring 
growth of herbage and flowers, and which during the dry season shows 
no sign of alkali on the surface. Evidently, at the time represented here 
the winter rains had washed the alkali salts so far from the surface down 
into the subsoil, that the seeds had no difficulty in germinating near the 
surface; and as the growing herbs covered the ground, practically all the 
evaporation took place through the roots and leaves, ana hence the alkali 
did not move upward to any great extent. The bulk of the roots only 
reached to the level (i 3 to 24 inches), where the impregnation is not strong 
enough to hurt them. The soil moisture in this upper layer being pretty 
nearly exhausted by the evaporation through the plants during their 
growth, evaporation from the soil itself could not, thereafter, bring any 
perceptible amount of salts to the surface. Thus the first rain wouldf, 
next season, again enable the seeds to germinate without injury from the 
alkali, despite the heavy impregnation farther down ; which is seen, in this 
case, to be greatest about the second half of the third foot. 

As a matter of course, not only the native growth, but also any crop 
of which a ^ood stand has been obtained on an alkali soil, will similarly 
tend to diminish or prevent the rise of the alkali. Hence, a crop of alfal- 
fa, once established, may flourish for years on ground that, so soon as it 
is left bare during the dry season for the fall sowing of a grain crop, may 
prove altogether too strong near the surface, and may kill the gratn. 

From about the 35-inch level down we see a sudden and very rapid 
decrease of the salts, so that toward the end of the fourth foot they are 
reduced to little more than is shown at the end of the first foot from the 
surface. 

Those familiar with ** black alkali " lands in the upper San Joaquin 
Valley will at once recognise the three- foot depth as the one at which, in 
punching, or in digging posuholes or ditches, a very tough, intractable, 
clay hardpan is freauently encountered, which, when exposed to the air, 
soon becomes covered with abundance of white salts. This is the cause 
of the thick, loose layer of salts often seen alongside of irrigation ditches 
tn the alkali regions. 

We see thus demonstrated, beyond any possible cavil, the correctness 
of the conclusion we have previously drawn from the examination of the 
bottom waters, vU.i that ihs hulk of tho alkali salts is, even in natural 
alkali lands f aecumulaisd within easy reach of the suffaes and of under» 
drains ; and that, if this accumulation is ones removed^ no mors, or at least 
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not enough to do any harm, voill come from below. This points to under- 
drainage as the ready and complete corrective of all alkali, as has been 
long ago recommended by us. 

But it does not therefore follow that the indiscriminate use of under- 
drainage is to be recommended, since, as we have abundantly shown, 
enormous amounts of valuable soil ingredients would thus run to waste. 
In the majority of cases other means, presently to be referred to, will 
accomplish the reclamation. 


Under 

drainage. 


Effects op Irrigation. 


Let us now see what effect irrigation, or the establishment of leaky 
ditches in a pervious soil, will produce in land circumstanced as shown 
in Plate i. 

As regards the latter case, any one can see for himself that as the 
ditch water, filling up the land from below upward, comes in contact 
with the alkali-sodaen subsoil or hardpan layer, it will dissolve the 
salts and carry them up toward the surface. Evaporation from the 
moistened surface will then go on all the year to a greater or less extent, 
and the alkali will keep steadily moving upward ; until, in the course 
of a few years, the maximum will be found, not three feet below, but 
right at the surface. This is one phase of the ** rise of the alkali,’* very 
•easily understood in the light of Plate i ; and its outcome is graphically 
shown in Plate 3, which scarcely re(]uires comment. 

This diagram shows the condition of land orieinally similar to that 
represented by Plate i, which has been irrigated mr four or five years, 
and, quite lately, has also been influenced by a neighbouring leaky ditch, 
outside of the Station inclosure. Here we see that the alkali has moved 
bodily upward, and has accumulated near and at the surface to such a 
degree that anv useful growth of ordinary crops has become impossible. 
Seeds sown (except those of salt bushes) are quickly corroded or 
" rotted ** by such alkali as this, and fail to sprout ; anything set out, 
readygrown, may live while the rains last, but will be promptly killed 
by the corrosion of the root-crown, or lower end of the stem, from the 
effect of the strong solution formed around it whenever a light rain or 
heavy dew falls, even if the root should be able to resist the action of 
the alkali within the soil itself. 

It is not quite so easy to understand why surface irrigation should 
produce the same general result as the rise of the bottom water from 
below I and yet a little consideration readily explains it. Under irriga- 
tion the land receives many times more water than in its natural 
condition, but rarely enough to leach the alkali salts into the country 
draina^, even if the impervious hardpan layer did not stand in the 
way. Practically all this irrigation water therefore ultimately evapo- 
rates in the course of the year. As it penetrates the soil to a greater 
depth than the natural rainfall ever goes, it gradually dissolves the 
alkali salts in the subsoil, and in the progress of its evaporation 
throughout the season, carries them with it toward the surface, inst^M 
of leaving most of them accumulated at between two and three tw 
depth, as in the natural state. In the course of time, especially iti' 
orchards where the soil remains bare and therefore exposed to evapora- 
tion throughout the season, the accumulation near the surface becomes 
so great as to injure even the bark of full-grown trees and vines i while 
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ordinary herbaceous vegetation becomes impossible. If the alkali should 
be of the ** black kind— i e , carbonate of soda— the soil will soon begin 
to settle^ and puddles of inky water will remain for some time after rams 
or irrigation ; sometimes forming permanent alkali ponds,*’ with a bot- 
tom of tough, impervious hardpan, of the same nature as that shown in 
Plate 1 

That these worst effects can be suppressed by the conversion of ** black'* 
alkali into " white ” by means of gypsum, has been already sufficiently 
explained in former publications The *' white ’* or neutral alkali is many 
times less injurious than the " black,'* which is so corrosive that it dis- 
solves not only the humus of the soil, but also the bark of plants , always 
excepting the wonderful ''salt bushes ’* and their kind. But there aie 
limits, varying for different plants, beyond which even the *' white " alkali 
becomes incompatible with cultivation ; so that its accumulation near the 
surface must always be prevented as much as possible Diagram No 3 
shoWs the condition of bare irng'ited land in May , at the end of dry 
season, we find nearly the whole of the alkali concentrated within six 
inches of the surface, as is shown by diagrams Nos 4/t and 45 These 
diagrams show strikingly that if we could afford to remove that first six 
inches of soil, we would have no more trouble from alkali , but at the same 
time, we would have seriously damaged the land's productiveness. 


Effects of Cropping 


iney of. 


Plate 3 shows the effect of a growing crop on the same land as that 
in Plate 3, within the Station grounds, the samples on the two plates hav- 
ing been taken within ten feet of each other But a heavy diessing of 
gypsum had been applied where za and zb were taken, with good irriga- 
tion ; and barley was sown in January 1895 Some rather abundant 
rains fell afterward, which naturally leached the alkali salts 3wa\ from the 
surface, so as to leave it quite weak within the first foot. Evidently, the 
barley germinated and made its first growth under these conditions But 
as It tailed to cover the ground fully, some surface evaporation took place 
and the alkali began an upward movement, the effect of which, in the 
increase of salts at the surface, is seen in both figures ( 3 a and ab), but 
modified, in the latter one, by the contrary effect of a light late rain, which 
diminished somewhat the salts at the surface. These twu profiles are 
clearly the transition phase between the natural condition of the land as 
shown in Piste i, and that of a bare alkali spot as exemplified in Plate 3 ; 
and illustrates well the effect produced upon evaporation, and the conse- 
quent movement of the alkali salts, even by a cereal crop, with itq shallow 
roots and thin foliage. It is obvious that a crop of alfalfa, once establish- 
ed upon this land, and bnnging to bear upon it the action of its deep roots 
and dense shade, would, by the repression of surface evaporation, tend to 
restore the natural condition at shown in Plate 1. 



CoUNTIRACTlNO EVAPORATION 

From what has been said it is obvious that since Bvaporafion from the 
soil sufface ts ihi cause of any ** rue cf the alkali^** one of the chief pre- 
ventive measures must be the reduction of surface evaporation to the 
lowest possible Point This can be done either by mulching or, less 
effectually, by shading. 
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The best mulch, available in all cases, is a weli and deeply tilled surface 
sod. on which a crust is never allowed to form. Then evaporation will be 
reduced to the minimum, and whate\'er does take place leaves the alkali 
distributed through the whole of the tilled layer, instead of at the surface, 
where the bulk of the damage is usually done. For, a loosely tilled soil 
will take up little or no moisture from a denser or more compact subsoil, 
which it protects quite as elTectuallv as would a straw mulch. 

Of course, the depth or thickness of this protective tilled layer is of 
the utmost importance, not only for the sake of preventing evaporation 
and accumulation, but also b^ause, since the maximum of alkali in 
irrigated land at the end of the dry season is always near the surface, 
the intermixing of the strong surface alkali with as large a mass of 
subsoil as possible, is important in order to dilute and diffuse it ; so that 
It may not be strong enough anywhere to hurt the roots or root-crown. 

After such an intcrmixtuie, say to the depth of ten or twelve inches, it 
takes some time to bring the salts to the surface again to a sufficient 
extent to hurt the crop An instinctive recognition of this principle 
has led cultivators of alkali soils in some cases to resort to sanding the 
surface, and with temporary good results. 

But the mainstay in the cultivation of alkali land must always be Important 
the maintenance of deep and loose tilth throughout the times when eva- ciiltlvaUon*of 
porahon is active. This implies the growing on them of hoed rather than allmll Uad. 
gram crops, unless drill culture (which at present prices would hardly 
^a)) were resorted to The growing of corn, beans, beets, and possibly 
of canaigre, always choosing pi eferably the deep-rooted crops, is there- 
fore indicated , and experience at Chino has conclusively shown that 
the very best of beets may be grown on light alkali soils in which com- 
mon salt IS not too prominent. 

'* Black ’* and “White’’ Alkali. 

Deep and loose tillage, howe\er, is practically impossible on lands Psaof 
tainted with any considerable amount of '• black ” alkali. It will remain 
cloddy, and will crust over even with dew, despite all cultivating, harrow- wi& buSSc 
li^, and clod-crushing The first need, therefore, is the neutrahaation alkalL 
of the black alkalt with gypsum, by which operation other important bene- 
fits are also secured. The saving in cost of cultivation on heavier lands 
will alone soon pay for the purchase of the gypsum, aside from increased 
and improved products, it must always be remembered that little or 
no benefit is to be expected from gypsum in cases of purely 
“ white,” neutral alkali \ but there are tens of thousands of acres of 
land now lying idle, lightly tainted with “ black ” alkali, that would be 
definitely reclaimed, ana rendered profusely productive^ by the use, 
once for all, of a ton of gypsum per acre. But it is not absolutely 
necessary to use the entire amount at once ; it can also be done by 
annual instalments of, say, five hundred pounds per acre, put in some 
time before the seed. The latter will thus be protected from being killed 
by the black alkali, and secure a stand to shade the ground, preventing 
an injurious rise of salts for the season at least. It must be remembered, 
however, that gypsum cannot act on alkali without water ; and that the 
action itself takea several weeks before immunity is secured, and continues 
for several months, and even longer. 

The dressing of gypsum should therefore be applied in ample time When 
before seeding, and after cultivating or ploughing-in should be promptly 
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followed by irrigation, unless the rainy season can be relied upon to 
perform the service before seeding time. The smaller the seed to be 
sown the more important is this precaution , beans, peas, or maiae may 
remain unharmed where alfalfa, or other clover sc eds, as well as those 
of meadow and pasture grassesi would perish either before or during 
germination 

One additional point should be emphasised here. It will be seen 
from the curve lines representing the individual salts— common and 
Glauber’s salt, and sal soda— that the latter ib proportionally most abun- 
dant in the clay hardpan (Plate i), where it forms from 8o to over 90 per 
cent, of the whole ; while near the surface, in the very same bore-hole, it 
forms about 23 per cent. only. This is due to the moisture and want of aera- 
tion in the subsoil, acting in a manner not easily explained m a popular 
way. But it may be taken for granted that whenever an alkali soil is 
subjected to the action ol stagnant water, or of abundant moisture without 
adration, the formation of black alkali will take place This is th«^ reason 
why the latter is most commonly found in low, moist ground, and in close, 
heavy soils , while on the higher ground adjacent the white salts alone 
may prevail. The " swamping” of alkali lands is thus seen to be doubly 
pernicious, and the leaky ditches which cause it should, for this reason 
alone, be considered a public nuisance. 


G. I. C. P. O. No. »9a R. & A. -33-7-96. —3,100 — H. R. 
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CATECHU OR CUTCH, km KATH. 

[Dictionary of Economic Proimtt, Vol. /., A. 135*199.] 


EXTRACT OP CUTCH pksparsd by thb VACUUM PROCESS. 

Result tif Examination of a sat^Ee of Cuteh reeeiood from MESSRS, 
McArthur Soott « Oo.. Glasgow, through OR. Wartm, together with 
eommereial opinion (Atained thereon, and introduetorg remarks hg 
THE Editor< 


The following account of an uudysii and coininercial opinion 
obtained on a sample of Cntch of Enopean mannfactnn is poblidied 
for information as a Supplement to Tic Agricultural Ledger on 
Cntch, No. i of /dpj. 

The only explanation that can be given of the abience of agree* 
ment between Ae commercial report and the c hw o foal analysis is 
that trade opinions are based mainly upon external appearances. 
The sample is unKke the ordinary arUcIe met with in the market, 
and probably bears resemblance to some inferior grade known to 
dealers. Hence the low comparative valuation of this sample. 
Sttch instances are by no means unknown. As a genesal rule the 
commercial expert is lost if carried out the 4 e 1 d Of comparative vain* 
ations. He knows little or nothiqg of chemistry. The piaclical 
elect of diis is that the Glaagow iutide, nnleis made op in the 
manner of ordinary tnde samf^ ouqr lake a long time to find its 
way into trade. 
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ACACIA 

Catechu. 


Extract of Cutch 


prapared by the Vacanm Procesa. 


Note by Dr. Warth on a sample of Cuteh manufactured by Messrs. 
MoArthur Soott A Oo., 154, Vineentt Street, Glasgow. 


Sample of 
CuTeh 

PNparod by 
vaouam 
PFoeeif. 


Chemioal 

Analyilii 


Trade 

valuation. 


The manufacture of Cutch has been dealt with in The AgricuU 
iural Ledger No. i of i8gs by Dr. Watt. On page 12 will be 
noticed my suggestion that Cutch should be manufactured in India 
by the superior European method of extracting dyes from timber. 

A trial has now been made by the firm of Messrs. MoArthur 
Soott & Co.| who procured twenty tons (by measurement) of Acacia 
Catechu timber and shipped it to Scotland. The timber consisted 
of stems from 6 to la inches diameter, and it appeared to me when 
I saw it at Rangoon to be of average quality. This timber was 
treated by the firm with their vacuum apparatus, and t^e result is 
a Cutch of great purity and very good appearance. 1 have the 
honour to enclose a sample which the firm have been kind enough 
to send me. 1 have no doubt that the quality of this sample must 
also be very superior. It will probably be better even than any 
extract that could be produced on a small scale in a chemical labora- 
tory. I may be able also to submit figures showing the percentage 
of yield of the timber by weight, but for the present it would be 
very interesting if a chemical analysis of this sample could be pre- 
pared, so as to compare with commercial Cutch from Burma and 
Bengal. 

At the request of the Reporter on Economic Products, to whom the 
case was forwarded by the Inspector General of Forests for dis- 
posal, Dr. Leather, Agricultural Chemist to the Government of India, 
then furnished the following result of an analysis of the sample made 
by him ; — 

Analysis of Sample of Cutch, 

Per cent. 

Crude Catechin 6*58 

Catechu tannin 78*20 

A sample of the Catch in question was also submitted for favour 
of professional opinion to the Calcutta Chamber of Commerce, and 
in reply the Secretary wrote 

** 1 am told that the sample of Cutch is very inferior to that imported 
from Rangoon, and the present rate of the two best known brands will be 
about R8 a maund. The sample you have sent is described as ' over- 
boiled,’ and valued at R3 per maund. It is said to be shipped to this 
market in two-ounce tins for mixing with paints, and in this form it has 
a special value, but for medicinal purposes, or for baaar use, that is for 
mixing with pan, it has no sale. ” 

A. 135-X99- 

' G. I. c. P. O.— .09 B. B A. w. Bt Qi 
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HORSES, ASSES and MULES. 

{Dictionary of Economic Products^ VoU IV. ^ H. 414-36J 


NOTES ON CHINESE MULES. 

By Veterinary Captain Q. H. Evans, A.V.D.J SuperintendonU Civil YeteHnary 

Departmmt, Burma. 


In the following notes Chinese names are generally given and the 
ebiresponding Burmese name is sometimes entem in brackets. Vowds 
have their continental value. Distance between places is roughly indi- 
cated by the number of days' journey from one to the other. 


There are two eeparate Mule^hreeding areae. 

I. In the jurisdiction of the Zon-du or Chief Commissionership of 
Shansisein about one month's journey north-west of Yi-nan-sein. Donkey 
stallions are here crossed with mares, which as well as the horses measure 
from 13 hands' They and the mules bred, which measure from xa to 13 
hands or more, are shorter in the back than the average Burman 
pony. 

These mules fetch R300 to R500 and are used for riding by Chinese 
officials and merchants. 

Authorities agree that th^ could without difficulty carry four ammuni* 
tion boxes imiece (3201b). On account of the high prices they fetch* 
however, it does not pajy to use them for transport, and they ace never seen 
in Burma, and sddom in the Yinansein province. 

a. The breeding of transport mules as used in Burma, is carried on in the 
division of the Sitao or Commissioner of Tali, who is directly subordi- 
nate to the Zon-du, Chief Commissioner of the Yinansein province. 

Immediately under this Sitao are, among others, the Pujwan or 
DepvAy Commissioners, stationed at the following places t— 

I. Tallfui a. Lichangfu [eight days north of Tali] ; a. Tsu-shon 4 n ; 
a, Yon-chan^tt (four days east-north-east of Teln-yevcTio Of Mometa). 
Mule-breeding is carried on in all the above districts, and most largely txi 
Na a. The following seats of Township officers in this area shouM also 
be mentioned as centres of the trade 1—5. Sheu Dyen (So equals Q)^ one 
'day south-west from No. 4 Yon-dian-fai 6. Salyftn, two days earn of 
Yon-cbati-fus 7. Yfripyln, two days east from Shiydni^S. VaUigsqpyi*' 

H. 414.4.436. 
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four days east-north-east from Ydnpyin ; and o. Shdgwan, two days east 
fromNo.4Vangpyi. 

The mules usm in Burma come mainly from No. 5 Sheu Dyen 
township, some few from No. 6 Shayan township, and a fair number 
from the Yon-chan district No. 4. The proportion of Chinese owners to 
Panthfts in this area is about five to one, the latter increase steadily in 
number as one goes from Momein to Yinansein. 

The principal branches of trade for which these mules are employed, 
and their numbers stated very roughly, would be as follows t— 


1.— Salt I Distributing from the Chinese Government 
Factory north of Tali-ftt •••••. 
~ -Tea : Distributing from Sze-mao, Puerh, Shan States 


round Kyinton, south of Tati, twenty days, and from 
Karen tracts still further south, and supplying 
markets as far east as Yinansein • • . 10, Ox) 

3. — Distributing Salt, Oil* Timber and miscellaneous pro- 

duce, from that place to Yon-chan, Kaito, Yuyon 
(due east of Sadon) and other places • • 2^000 

4. — Salt, Cotton piece goods, and miscellaneous, to and 

from Manwaing and Namkhan and distributing 
thence in the Shan States 1,000 

Q —Burma Government 2,000 

0. — Miscellaneous internal Chinese trade . . • • 10,000 ^ 

Total number available for work, say • • • 30,000 

The working s«’ason extends from November to April inclusive, the 
rains being heavier in this part of China than in Burma and lasting about 
the same period. Arrangements for hiring are made in October, and the 
mules get Wk to their homes about May. 

Ownera or Kawtokan 

A single owner seldom owns more than fifty to a hundred mules. In 
China an owner of mules is called a Kawtolc. The Burmans use this 
term or call them 0 -ok or mess president, because a managing Kawtok, 
as a rule, messes with the men under him, 

1. Those who go in for breeding and never accompany caravans* 

2. Those who purchase mules. 

The latter may be sub-divided, vfs., Managing Kawtoks who accompany 
their own mules, and others which may have oeen entrusted to them. 
Owning Kfrivtoks who hand their animals over to a manager for the 
working season and do not go with caravans. Lawbans are tne middle- 
fkien bMwsen Kawtoks and hirers, the Chinese Lawban is a term appli- 
eable to any merchant or contractor on a large scale, and is also us^ 
by the Burmese. A Lawban will make necessary advances in China to 
Kawtoks at the beginning of the season and promise a certain monthly 
payment. 

Di^ta we wttledby the arbitration o( local magnatei^ anti are 
•aldomrebrredto Courtt. which only o^ on catlsinday^ antit aa arule^ 
Ciy ati}ii&ate on oaM* of exeeptietial oNBeulty or iwportaawt 

The donkey mane are never creawti erkb eeny aUUidii« they art 
hevtrt krteti donkne. The belt donhay iinliioM ere hiMMed fren 
Shaniirtln anti fiMliprioaa rangin, to Aaoot they are ilrtnfar aad 

H* 4M''— 43^* 
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I7se of Opium^ 

Most of the caravan people either smoke or eat opium« generally the 
former ; they are, however, most careful to only take very small quantities. 
If they run short of the drag they are unable to undergo the fatigue 
consequent on long marching,^ and from changes of temperature and 
exposure, soon suffer from diarrhoea and dysentery, the drag seems 
necessary as a physical stimulant to keep the men in good health. 
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ARTOCARPUS INTEGRIFOLIA. 

(JACK-FRUIT TREE ) 

[DicttoHary of Economic ProducUt VoL /•> A. 1489.] 


The constituents of ARTOCARPUS INTEGRIFOLIA.— PART 1. 

Contribution from the Clothworkere’ Research Laboratory, Dyeing Department^ 
Yorkshire College, by AnTWHQlOf{QilPiHm,f,RM.E., and FRANK OOPE. Re- 
printed from the Transactions of the Chemical Society, 1 895 , 


Artocwput intesrifoUt is the well-known Jack»fruit tree, belonging to 
the Urticacex^ a Targe tree cultivated throughout lndia> Burma, and 
Ceylon, except in the north. When freshly cut, the heart-wood is yellow, 
but this, on long exposure to air, gradually darkens, finally becoming of 
a mahogany colour. It is largely used for carpentry, furniture, etc., being 
considered one of the most handsome furniture woods used in the country, 
and is stated to be exported to Europe for this purpose. The rasM 
wood is used by the natives of India and Java as a yellow dye, in conjunc- 
tion with alum, for colouring the robes of the Burmese priests, also for 
dyeing silk, and for general purposes. 


Description. 


Wood. 


Dye. 


, wood was brought to England by Mr. John Ingloby, 

late Chief Surveyor* of the Northern and North Central Provinces of 
Ceylon, who introduced it to the notice of Messra. Wood and Bedford, of 
LeMs. This firm being anxious to test its utility as a dye-stuff, and, 
moteover, being struck by Its reMmblance to old fustic (Moms tfactorla), 
imported a considerable quantity from Ceylon, and to them our best 
thanks are due for a supply of material for the carrying oOt of this 
investigation. 


A ctoacteristic proMty of this dyewood, by which it may be dis- Ctaraotop- 
linguished from either old fustic or any other natural yellow dye-stuff that 
has come under our notice, is as follows. If an aqueous decoction be ***®*®" 
treated with dilute alkali, a yellow solution is obtained, and this, if gently 


* Indian Civil Service. 


A. 1489^ 



2 


The Agricultural 


ARTOCARPUS The Coottituents of 


warmed, assumes a beautiful blue tintf which, on standing, rapidly 
becomes green, and finally brown-yellow. 

Thb Colouring Matter. Morin. 


Beseriptlon of 
experiment 
to extract 
the dye. 


Calico dyed 
with artooar- 
puspeiemblec 
that dyed 
with old 
fuillo. 


Further ex- 
periments 
described. 


The ground wood was extracted for six hours with ten times its weight 
of boiling w.iter, and the light brown extract, while still hot, treated with 
lead acetate solution as long as a precipitate was formed After standing 
some hours, this was collected,^ washed with water, and the filtrate placed 
aside for subsequent examination. The lead compound, being made into 
a thin cream with water, was run in a fine stream into boiling dilute 
sulphuric acid, an orange-brown liquid resulting, which contained in 
suspension a small quantity of a sticky, resinous substance. As the latter 
had the effect of greatly retarding the subsequent filtration, the boiling 
mixture was treated with some quantity of barium chloride solution, the 
precipitated barium sulphate formed carrying down with it tiTis impurity, 
which could now be readily removed by the use of a hot- water filter. The 
filtrate was extracted with a larg^e volume of ether, the extract evaporated, 
the brown, semi-crystalline residue thus obtained dissolved in a little 
acetic acid, and the solution treated with three times its volume of boiling 
water. On cooling, a light^oloured crystalline product separated', and 
this was collected, washed with dilute acetic acid, and re-crystallised in a 
similar manner until colourless. 

01254 dried at 160^ gave 0*2740 COj and 0*0394 H^O. C = 59*59 ; 

H s= 3*49. 

requires C ss 59 60 ; H =: 3*31 per cent. 

Thus obtained, it appeared as a mass of colourless, glistening needles, 
readily soluble in alcohol and acetic acid, somewhat sparingly in ether, 
and melting with decomposition at about 300*. Solutions of the alkalis 
dissolved it with a yellow colour, and if these liquids were treated with 
excess of alkali, crystalline salts were deposited in the form of slender 
needles. The barium and lead compounds were obtained as orange 
coloured, amorphous precipitates insoluble in water. Sulphuric acid 
dissolved the substance Ci.MiqO; with a yellow colour, and addition of 
ferric chloride to its alcoholic solution caused the formation of a green 
liquid. It dyed mordanted calico with shades which appeared identical 
with those given by morin, one of the colouring matters of old fustic 
(Moms tinctoria), and as, moreover, both substances, when treated with 
sodium amalgam in alcoholic solution, yielded a characteristic deep green 
liquid, it appeared probable that they were identical. When heated they 
benavod similarly, and when destructively distilled both yielded a small 
quantity of a sublimate, crysUllising from water in the form of minute 
yellow needles, which had the properties of Bensdikfs paramorin (^fr„ 
1875,8,606). 

In a former communication (Perkin and Pate, this vol., 649) it was 
shown that though morin yielded acid compounds very similar to those 

J produced from quercetin and other allied colouring matters, it diteed 
rom these in that during the formation of its sulfuric acid compound 
1 mol. 6 t water is eliminated. In order, therefore, to be quite certain that 
the colouring matterof jack-wood was really morin, its solution in boiling 
aceticacid was treated with sulphuric acid. On cooling, an orange-red, 
crystalline mass separated, which was collected, washed wHh acetic acid, 
and dried at 110°. 


A. 1489- 
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0*1382 gave 0*2368 CO| and 0*0400 H| 0 . C s 47 12 ; H s 3*21. 

M«H80^H,804 requires C ss 47*11 ; H as 2*62 percent. 

The hydrobromic acid compound^ obtained in a similar manner, was 
also analysed. 

0*1348 gave 0*2312 COj and 0*0378 H.O. C =4677; H sa 3*12. 

C„H,oO 7,H Br requires C m 47*00 ; H =: 2*84 per cent. 

The composition of the sulphuric acid compoundi and a comparison Rasult of 
of this and tne hydrobromic acid derivative with those of morin obtained 
from old fustic, left no doubt as to their identity. The colouring matter 
of jack-wood is therefore morin. 


Ctanomaclurin* 


The aqueous filtrate from the lead compound of morin was treated 
with sulphuretted hydrogen, the lead sulphioe filtered off, and the nearly 
colourless filtrate evaporated over the steam bath. During this operation, 
it became gradually darker, and, as a final result, a thick, sticky mass of 
a deep brown colour was obtained. Subsequently it was found preferable 
to discontinue the evaporation before complete dryness, for by this means 
the production of this dark-coloured product, the result of a decomposition, 
was partially avoided. To the liquia, a large quantity of common salt 
wfis now added, causing the precipitation of a sticky, brown product, 
winch was removed by filtration through calico, and the resulting nearly 
colourless filtrate extracted with much ethylic acetate, and the extract 
evaporated. As the solution became concentrated, crystals separated out, 
a semi-solid, pasty mass being obtained on cooling ; this was thrown upon 
calico, squeeimd to remove an adhering sticky substance, and finally 
strongly pressed. To purify this product, it was again dissolved in ethylic 
acetate, the solution evaporated to ciystallisation, the residue mixed with 
some quantity of acetic acid, and filtered by means of the pump. By 
wuhing with small quantities of acetic acid, followed by chloroform, a 
colourless mass was obtained, which, if necessary, could be further puri- 
fied in a similar manner. 


Cyanoma- 

Qiurin. 


O'UM dried at ite* gave 0-3769 CO, and 0-0463 H.O. Ca:63>46i 
H =! 4-35, 

0-1170 dried at 160" gave 0*3688 CO, and 0-0459 H, 0 . 0 = 63-65 i 

H S= 4*35. -ra/y ■ aw 

^isHieOy requires C =: 6279 ; H =s 4*65 per cent. 

CnHjjOj „ C « 62*50 5 H =: 4 *i6 „ 

It for*iied a colourless mass of minute prisms, which when heated 
^mmenqe to darken at 200®, and decompose rapidly at about 25*, 
Though It does not separate from its solutions in alcdol or acetic acid on 
mling, n don not appear to be readily soluble in these liquids, prolonged 
tohiy being frequenUy necessary to effect this object. From dilute acetic 

•tending several days, 
^ Appearance. It doee not dye 

dissolves it, forming a beautiful, crimson 
nitric acid a red-brown liquid is produced, which, on 
starang, ^dnaUy become of a scarlet tint. Ferric chloride cdours its 
SSSfS?**' I violet. With lead acetate. It yields no precipitate, but 
with basic lead acetate, a colourless, insoluble compound is formed. Most 
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characteristic is its reaction with dilute alkalis, for if but a trace be 
warmed with these liquids, a beautiful, deep indigo-blue solution rapidly 
forms, which, on longer digestion, passes into green, and finally brown- 
yellow. This, by neutralisation with acid, yielded no precipitate, and 
when extracted with ether and evaporated, a sticky, brown residue was 
obtained, from which at present we have been unable to isolate any 
crystalline product. On account of its above-described property, and as 
it stands to jack-wood in the place of the maclurin of old fustic, wc 
propose for the name of this substance cyanpmacftfrffi. 

When an aqueous solution is boiled with dilute mineral acids, various 
substances appear to be formed, varying in property according to the 
length of the digestion, and resembling closely in appearance the so-called 
anhydrides of catechin (Etti, Annalen^ l877» 332). The first product 

of this reaction separates out, on cooling, as a redaish-brown precipitate, 
sparingly soluble in water, and readily in dilute alkali, but as ^le diges- 
tion proceeds this is by degrees rendered more insoluble, there being 
finally obtained a red-brown powder insoluble in alkalis and solvents. Aa 
is well known, this reaction is characteristic of numerous tannin substances, 
and though cyanomaclurin is not a tannin matter, in that it does not 
coagulate albumin solution, it is evidently allied to catechin, maclurin, 
and other substances of this tannin class. 

It has been shown that various so-called ** tannic acids,” among 
others China^and chinovatannic acids (Rembold, Annalen, 1867, 143,27(4 
and filiz-tannic acid (Malin, tdfd., 376), when digested with acid, are 
decomposed into an insoluble red substance ana a sugar, being thus 
probably glucosides. Experiment showed that by this reaction no sugar 
was obtained from cyanomaclurin, and that the amount of final red 
product produced was equal to 85— go per cent, of the weight of the 
original substance. 

The alteration in colour of the freshly cut wood from a yellow to a 
mahogany tint on long keeping, and the sticky, red-brown substances, 
obtained during the preparation of cyanomaclunn (p. 939), are evidently 
the result of the production of one or other of its above-described decom- 
position products. 

Examination by Zeisel’s method showed that it contained no methoxy 
groups. 

Action of Fused Potash , — In studying this decomposition, the sub- 
stance was heated with 10 parts of potassium hydroxide and a little water, 
at 150— i8o^ for about three quarters of an hour. The dark-coloured 
solution at first formed rapidly became brown, gas being evolved, and 
the operation was discontinued when this had considerably moderate. 
The melt was dissolved in water, the solution acidified, extracted with 
ether, the extract evaporated, and the brown, sticky residue allowed to 
stand for some hours over sulphuric acid. Crystals were gradually depo- 
sited, and these were drained upon a porous tile, and purified by two or 
three crystallisations from water. The product consisted of nearly 
colourless needles melting at 308— 209^ an aqueous solution of which, 
when treated with ferric chloride, gave a blue-violet coloration. SuflBcient 
of this substance could not be obtained for analysis, but its reactions agree 
closely with those given for cresorcincarboxyltc acid (methyldihydroxy- 
benaoic acid) [COuH t OH t OH : CH| ss i t 2 : 4 : 5], with which it 
is probably identical. The yield is exceraingly small, but we hope by 
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working with large quantities of cyanoRiadurifi to analyse the substance 
and conhmi its identity. 

In order to determine if this was the sole product of the reaction, a 
second experiment was made as follows. The residue from the ethereal 
extract of the melt was dissolved in water, and a sample treated with lead 
acetate solution ; by this means only a minute amount^ of a dirty-coloured 
precipitate was obtained, too small to repay investigation. 

To the main portion of the solution, barium carbonate was added to 
neutralise the acid previously shown to be present, the whole extracted 
with ether, and the extract evaporated. As the brown residue obtained 
showed no signs of crystallisation, it was digested for some hours with 
boiling toluene, and the solution treated with animal charcoal. Colour- ' 
less, prismatic needles separated out on cooling, which were collected and 
recrystallised from toluene. Ihis product melted at 103—104^, gave 
with lead acetate no precipitate, and with ferric chloride solution a faintly 
green coloration. Unfortunately the yield obtained was too small to 
allow of the certain identification of this substance, but in it» properties it 


most nearly approaches those assigned to cresorcin (methyidihydroxy- 
bCHisenc j CH,‘0H*0H = 1 ! a 14). For its investigation, considerable 
quantities of cyanomaclurin will be required, and as soon as this can be 
obtained, work in this direction will be continued. 

on From the results of the study of the reaction Waaobenasne. 

of diazobenzene with maclurin (0. 8. Bedford and A. Q. Perkin, this vol., 

•p* 933)» it seemed probable that the former might also combine with 
cyanomaclurin, and experiment soon proved this to be the case. An 
aqueous solution of cyanomaclurin, to which some potassium acetate had 
been added, was treated with a solution of about 2 mols. of diaxobenzene 
sulphate, and the bright scarlet precipitate thus formed collected, wash^ 
with water, and dried. For purification, it was crystallised from alcohol, 
a hot roiution of which depcsits it somewhat slowly in spongy masses of 
needles. 

o-io^o*i^at i6o’ gave 0-2507 CO, and o-o4M H,0. C = ds’ii ; 
o iiM dried at i6o* gaveo aSd, CO, and 0*0486 H,0. C s 6s*ia s 
o*i3^a^riedati6o*gave 12 tc. of nitrogen at ao», and 763 mm. 
c“h“0*1c‘h‘^1’ requites C = fa-aa j H = 4*03 ; N = iragper cent 

^is”i4'^7 „ c =: 05*31 I H =s 4*34 ; N =s 10*14 

It wM evidently a compound of 2 mols. of diazobenzene with evano. 

maclurin. It forms a scarlet, glistening mass, somewhat snaiLMri. 

soluble in alcohol, but very considerabiy more soluble in Aetlonof 

solvents rtan the corresponding maclurin derivative. Dflum^aUmlta 

*^.5® ** *^ *'**'•" ««®“r. and theie solutions, when treated 

with line dust are tedu^ with the production of pale yel ow hSuST It •‘"M"*' 

dw unmordanted wool and silk, in a slightly aiSd toh ‘ 

shades, venr similar to those obuined with the maclurin romMSXlb^ 

as was to beaipected. it does not combine with mordants. ^ •"“* 

“ •hown above, with 
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one. Both are interesting as they tend to show a connection with either 
morin, CkHiqO,, or catechin» CisHigOg, and with both these substances it 
has points in common. 

Attempts to prepare acetyl and other derivatives have yielded at 
present unsatisfactory results, and this is no doubt due to its instability in 
the presence of most reagents. It is our intention to continue the study of 
this most interesting substance, but this work will of necessity be slow, for 
its isolation from the dyewo^ in any quantity will entail considerable 
time and labour. 

As morin has been previously only known to exist in old fustic, and as 
this dye-stuff contains also a second colouring matter, maclurin. it was 
necessary to determine whether the latter also existed in jack-wood. 
Various tests, however, showed no indication of the presence of this 
substance ; but in order to be quite certain, it seemed best to prove this 
indirectly by examining old fustic according to the methods employed 
with jack-wood. 

A boiling aqueous extract of old fustic was therefore treated with lead 
acetate, the precipitate collected, and the filtrate, after removal of lead in 
the usual manner, evaporated to a small bulk. The dark-coloured liquid 
thus obtained was treated with excess of salt, filtered, the fi'trate extrjctcd 
with ethylic acetate, and the extract evaporated. The resulting sticky 
product showed no signs of crystallisation, and it was therefore dissolved 
in dilute acetic acid and allowed to stand some hours. A light yellow 
precipitate gradually separated, which was collected and purified by 
crystallisation in a similar manner, and this was found from its dyeing 
snd other properties to be identical with maclnrin. With lead acetate 
solution, it yielded a precipitate, but was not entirely thrown down in this 
way, and its isolation from old fustic in the above manner is due to the 
fact that its lead compound at first formed, is partially decomposed by 
the acetic acid which is simultaneously liberated from the lead acetate. 
On the other hand, morin is entirely precipitated by this reagent. 

Jack-wood (hus treated as here shown yields no substance having 
the properties of maclurin, and its non-existence in this dye-stuff is thus 
conclusively proved. Morin is consequently the sole colouring matter of 
jack-wood, and the cyanomaclurin which it contains occupies the place of 
the maclurin in old fustic. 

As the dilute acetic acid filtrate from the precipitated maclurin ( see 
above) appeared to contain a second substance, it was evaporated^ to 
dryness, a dark-coloured sticky residue being thus obtained. When boiled 
with dilute alkalis, an aqueous solution of this product darkened some- 
what in colour, but did not yield the characteristic blue tint formed when 
cyanomaclurin is thus treated. In a similar manner to the latter, 
however, it was decomposed by boiling dilute acids with formation of a 
red-brown precipitate, and evidently consisted of a substance not hitherto 
known to exist in old fustic. It gives no precipitate with lead acetate 
solution, and is therefore distinct from the tannic acid which, according 
to Lowe (Frutniu^ fur AnalyHsche Chtmitt M* 127)* is present 

in this dye-stuff in conjunction with morin and maclurin . This substance 
will be submitted to ezaminatiun. 


Dybino Propbrtibs. 


Properties of 
aek-wood 
dysB. 


As was to be expected from the results of its chemical examination, 
jack-wo^dyesshMes very similar to those of old fustic, that is, olive- 
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yellow with chromium, dull yellow with aluminium, and a brighter yellow 
with tin mordant. The results obtained, however, are somewhat dis* 
appointing when it is considered that its sole colouring matier is morin, hr 
this by itself dyes fine bright shades, whereas those yielded by the wood 
are duller in comparison. This must Ke accounted for as due to the 
brown decomposition products of cyanomaclurin which are probably 
formed to a slight extent during the dyeing operation, and also exist in 
the free state in the dye-stuff itself. 

Experiments showed that the sample of jack-wood here examined 
contained only about one-third of the colouring matter of ;old fustic. It 
is, however, probable that this represe its a poor quality, for that brought 
originally from Ceylon by Mr. J. Ingleby was fou id equal to old fustic in 
dyeing po\icr. 


Modlum 
results of 
trials witb 
the ^e. 


Opinion as to 
eolourlnfr 
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Agricultural Ledger, 1894., No. 16. (Embankments in Agriculture.) 
F«r Agricultural Series, No. 10, 

read Se/Uc», 0to. 9 . 

Agricultural Ledger, 1895, No. 23. (The Indian Churn.) 

For Implements and Machinery Series, No. 3, 

read cm 9 ©Itcro'ftinet'vp Setieo, 0Jo. 
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CAMPHOR LEAF OIL. 

/. Note by Oavid HOOPER, F.O.8 ., Government Quinciogist, Madrae. Reprinted 
from the Pharmaeeutieal Journal of January 11th, 1698. 

2. Jntroduetory Note by THE EDITOR. 


INTRODUCTION. 

The demand for a catch crop to be raised by Tea, Coffee and Indigo 
Planters is of so frequent recnnence that it may be of interest to 
republish a paper recently written by Mr. David Hooper of Madras 
on the subject of the Camphor Laurel Tree. The chief interest in 
Mr. Hooper’s chemical investigations doubtless centres on the fact that 
he has snown that a fairly tarn supply of Camphor may be obtained 
from an oil distilled from the leaves. Hitherto it has been sniqiosed 
that in order tint India might partidpate in the world’s supply pf 
Camphor, it was necessary to plant extensive avenues or frnrests and to 
leave the trees for 50 or too years before looking for any return. 
Obviously an enterprise on a la^ scale of that nature could alone 
be seiionsly entertained by Government, and little progress has acc;ord< 
ingly been made, thonjjh it has been demonstrated that tiie ptant^can 
grow almost anywhere in India. The tree is an exceedmgjy ele> 
gaat one and where avenues are required might with advaiMige be 
idAntad more ftaquendy than has been the cash Utherto. Tbo mai^ 
nitndeof theltadfam import traffic in Camphor should, however, in Itself 
be shScient inducement to justify the occupation of naelesa latid by 
sqdh trees even were half a centnir neOeasary before thqr could be 
expected to give aiyr return. But if Mr. Hoopai'a discoveriea be 
gattied ai manl l etti n g a possible new direction, retumi tnlwUbe 
mked for wi^ so short a period as to give the Cam^r imiitel 
Tme a pomon in the ^abtihg world it hits not hitherto (^o^sed. 
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Mr, Hooper, it will be seen, has been able to obtain Camphor in fairlj 
lane abundance from the oil distilled from the leaves. 

ft may be as well to here briefly indicate the botanical sources of 
the chief forms of Camphor met with in commerce in order to poini 
out more clearly the particular plant to which reference is ma& in 
Mr. Hooper’s paper. There are at least three plants known to afford 
camphor : 

GHimsi. at , — Cbihesb (Formosa) and Japaw Camphor.— This is obtained 

from Cinnamomum Camphoia— the Camphor Laurel Tree. 

It is the Common Camphor of modern commerce though not the 
article of historic fame. The tree is a very slow grower and for per- 
haps half a century would not very possibly attain greater dimensions 
than that of an elegant large bush. 

The Japan Camphor is generally preferred to the Chinese as it is, 
as a rule, purer. It is prepared by boilling chips of the wood^milar 
to the metnod pursued in India in the manufacture of Cutch. It 
comes into India in its crude state and a fairly large industry exists in 
refining it, chiefly at Bombay, Delhi, etc. The refiner sells the purified 
article at nearly the same price as he purchased it, the profit being 
made on its mechanical absorption and retention of a large amount 
of water. 

BAROI. Barus Camphor (Bhimsaini Camphor) obtained from^ a 

tree found in Borneo and Sumatra, etc., namely, Dnrobalanops 
CSLmpbon, This belongs to the same family as the Indian &/ tree. 
It is a large and handsome tree. To obtain the camphor the trees 
are felled and cot up into small splinters and the crystals of the 
naturally formed camphor picked out from the tissue of the wood. 
The crystals are chiefly found in the interior of the stem often exist- 
ing as concrete masses which occupy longitudinal cavities, more 
especially near the knots and swellings formed where branches issue 
from the stem. The old trees are generally the most productive and 
fvMa * flood tree, it is said, will yield about i ilb. In searching for mod trees 

, ^ , the natives are reported to pierce the trees to the heartwood, but it is 

stated, that, if left for seven or eight years after having been pierced. 
isM, p. e. found to yield a good supply. Only about one-tenth 

of the trees thus ruthlessly destroyed are remunerative. 

This is the Camphor oi the ancient writers, and naturally from the 
small amount obtained and the labour that has to be expended on its 
collection it is very much more eroensive than the ** Common or 
** Chinese Camphor.** 

NAOai. Noai Camphor of Burma and Chiba.— This is obtained 

from a species of Blumem and is manufactured very largely at Can- 
ton. The plant is a herbaceous or bushy member m the family of the 
Composite. It seems probable that several species are employed, 
that most commonly being Blumea balaaintferA'— a species 
frequent in various parts of India as, for example, on the Eastern 
Himalaya between altltndes of 1,000 and 4,000 feet ; on the Khasia 
hills, in Chittagong; Pegu and Tenasserim to China. 

Mgai Campnor is chemically more nearly allied to Baras than to 
** China- Camphor,'* and it is in point of price intermediate between 
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these two forms. Good Bams Camphor may fetdi R8o a lb, where- 
as the Common Camphor is little more than half that sum per cwt. 


Note by DAVID HooPERi Government Quinologiit, Madras* 

The recent high price of camphor* on account of the war between China 
and Japan and trade monopolies, has caused some anxiety in countries 
where it is largely consumed, and China and Japan being at premie 
only two countries where camphor is produced on a large scale, it has beM 
thought desirable that its cultivation should betaken up in other lands. In 
Japan the camphor trees grow at high elevations away from the sea, and only 
large trees of about one hundred years old are selected for use in making the 
camphor. From the export returns of this country, it ^ms that the sup- 
ply is gradually becoming exhausted. In the island of Formosa the 
camphor trees are said to be by no means plentiful, and they grow only 
in certain favourable situations, as far as the climate is concerned, with 
savage tribes in the immediate vicinity. Here the trees are not considered 
worth taking until they are fifty years old, and the wood only of the roots 
and stems is subjected to distillation. . ^ 

The camphor tree grows very well in India. The Calcutta Botanic 
Gardens possess a fine avenue of trees, which were introduced In i 8 o 9 . 
It grows well in the Ootacamund Botanical Gardens and in other parts 
of the Nilgiris. It has been planted, as an experlmentel measure, at Jhanai 
in the North-Western Provinces, and in other districts in the plains. 

Camphor has been known and used in India for many centuries. In 
A.D. 642, Indian princes sent camphor as a tribute or offering to the 
Chinese emperors. At one time the tree flourished in Nepal and Tippe- 
rah, a large tract of land lying between Bengal and the Upper Irrawaddy. 
Within the present century camphor was imported from Chittegong, but 
it has been said that the discovery of the hill-men of distilling it from the 
root led to the extinction of the trees. 

In Ceylon the camphor tree grows well at elevations of 5>ooo feet and 
less ; it has the habit of a willow in the island, and it has been suggested 
that like a willow, the trees should be coppiced, and the leaves and.branches 
used for preparing the oil. The tree grows for ornamental purposes 
in Naples and other parts of Italy. Protesior Malioh In i8pi reported on 
the cultivation of camphor in Florida, where it flourished in almost any 
soil. The solid oil was made from the leaves and branches; the yield 
was 4 per cent., and the product was more like that of Japan, as it had an 
odour of safrol. California has lately become the scene of an industry 
which has for its objects the planting of the laurel camphor and the 
preparation of the oil for the American market. The tree has also become 
naturalised in Java, Brasil, Jamaica, and other isles of the West Indies, 
Mauritius, ana Madeira. 

It is very evident that the camphor tree is able to grow very luxuriantly 
and extensively in the warmer temperate and tropical parts of the world, 
far removed from China and Japan, but the slow ^wth of the tree would 

R t all but large capitalists from opening up plantations and waiting 
i plants to sufficiently mature. If it is true that In the island of 
Formosa the wood only of the larger trees it used, and the leaves and 
branches rejected, then there can hardly be a scarcity of the trees, or the 
manufacture must be conducted in a very reckless and extravagant man- 
ner. The camphor from the Drjdbalaaops tree is said to be quite liquid, 
if a young tree is tapped, and solid if the tree is old. Under such cir- 
cumstances it would seem that the liquid oil constituted the first itsjge in 
the development of the solid substance. It is stated in some text43o6ks on 
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materia medicathat the steafopUn exists in every part of the plant includ- 
ing the leaves. On the other hand, it is remarkable that the leaves are 
n(rt used in China and Japan ; perhaps the natives have found that the 
leaves only give a liquid product whicn cannot be profitably turned into 
camphor. As there is no definite information on this point to be found 
in any description of the industry, I thought it would be interesting to try 
the effect of distilling the leaves. Another reason that encouraged me to 
make some experiments in this|direction was the hearty manner in which 
some energetic planters of Ceylon have taken up the camphor question. 

A large number of experiments have been made, and a great deal has 
been written, with regard to camphor oil, the bye-product obtained in 
refining crude camphor before it is formed into blocks. This has been 
pro^ to be a very variable liquid with a specific gravity ranging from 
0*88 to i*oci, an erratic optical rotation, although usually to the right and 
containing camphor in subpension, or in solution, or none at al|. 

The first sample of leaves came from an umbrageous tr^^ growing in 
the Government Gardens at Ootacamund. Fifty pounds ot thf leaves in 
a fresh stete were distilled in a large copper still with sufficient water for 
six hours. Eight fluid ounces of oil were s^arated from the distillate, 
giving the yield of essential oil one per cent. The oil had a slightly yellow 
colour, a specific gravity at 15^ C. of 0*9322, and a rotation of in 
a a decimetre tube, it gave off a small quantity of liquid at xfio**, and 
began to boil regularly at 175®. 

Collected below 180® = 20*6 

18 ^ = Zio 

190® s 15-5 

195® = 10*6 

200® SS 5*6 

205® = 33 

Residue s 8*6 


The loss here was occasioned by some of the camphor congealing in the 
condenser; the amount, however, in this sample could only be about xo or 
X5 per cent. The residue in the retprt was quite solid in the cold, and had 
a Yellowish colour and strong camphoraceous odour. 

The second sample was obtained from some younger trees ^rown at 
NaduvaUmon the NUgtris, a district more than a thousand feet lower 
than Ootacamund. The leaves were distilled in the same manner as 
in the previous experiment, but a large quantity of camphor condensed 
during the process and almost choked up the worm of the still. About 
four mnees of liquid were collected, having a mass of crystalline matter 
suspended in it. The oil was strained through cloth, and the solid mdtter, 
pressed hard to remove alUhe liquid portion, was left as a cake of cam- 
phor, weighing two ounces. The clear Oil had a specific gravity of 0*93x4 
18^ C., and twisted a ray of polarised light +54* in a 2 decimetre tube. 
It began to boil regularly at x 65 *- 

Collected below X85* s X3*3 

190** s 20*0 

195; ■= IS’S 

aoo* s 20*0 

Residue as 25*0 
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The loss was again accounted for by some of the camphor condensing RmuHoT 
in the cool tube. About one-half of this oil consisted of solid camphor, or l«ms? 
calculating the camphor already separated, the oil from the Naauvatam 
leaves contained 75 per cent, which is a very satisfactory result. The 
camphor dissolved in rectified spirit, twisted a ray of light +30*’. The 
altitude of the Government Gardens in Ootacamund is 7,300 feet, and it is 
possible that this elevation influences the formation of tne solid stoaropten 
in the leaves. At any rate, it is interesting to know that a large proportion 
of camphor can be obtained from the oil of the leaves and from the leaves 
themselves, and probably, if taken from trees grown at a much lower 
elevation, a much larger proportion of this useful substance could be 
collected. 
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ABROMA AUGUSTA, 

[Diefiottary of Economic ProduciSt VoL /., A. 41-] 

HIBISCUS ABELMOSCHUS, Linn. 

[Dictionary of Economic Products. Vol. JV»9 H. x68.] 

MALACHRA CAPITATA, 

[Dictionary of Economic Products, Vol. V*. M. 60.J 


REPORT ON CERTAIN INDIAN FIBRES. 

BeBuU of Examination in the Research Department of the Imperial InstitatBf 

London. 


The following fibres from the Indian Collection of the In^perial Insti- 
tute have been made the subject of chemical examination in the Research 
Laboratory. Their selection must not be taken as evidence that their 
merits have hitherto oassed unnoticed; the reverse is indeed the case. p^Monef 
Attention is now called to these fibres, because it is only by efforts con- ppsiMt 
centrated upon a few out of many existing valuable materials, and by the Inqufrlss. 
continuous accumulation of evidence in their favour, that the natural 
conservatism of both growers and manufacturers can be overcome, and a 
fair opportunity given for the utilisation of these valuable natural 
products !— 
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steeping when in 
flower) . • 

Malachra capiUta 

Stirculiacba. 

Abroma angneta 

(from new plant). 

Abroma angneta 

(from old plant). 

Abroma angneta 
by Mr. Oroia 
**Rtport on Indian 
Fibros, page fi** . 
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The above are all of a high character, the colour being in each 
case good and the fibres free from* reticulation and long in etapTe. 

Hibiecne Abelmoechna.— Length of staple 1—5 feet. The analytical 
figures lor the two samples agree on the whole closely, but there is a 
noticeable difference of 4 per cent, between the corresponding higher 
hydrolysis-numbers. The sample taken ** vthitt in seed ’’ appears to have 
undergone a slight amount of fermentation (shown by a faintly sour odour 
and by the poor condition of the fibre when examined under the microscope) 
and this would certainly tend to increase the hjdrolvsis-numbers. It is 
probable, therefore, that these are somewhat too high in the one sample, 
and consequently the difference between the two is slightly greater than 
appears to be the case. The natural conclusion is that this fibre, at 
the flowering season, is distinctly more susceptible to attack of hydrolv- 
tic agents, than it is later, during seed-time. The figures obtain^ 
give the fibre in question a high place amongst fibres of the jute type 
Maladira casltata. -Length of stople 6 feet. This analysis entiielv 
supports the high opinion formed of the fibre obtained from this plant 
The cultivation of jute, although quite successful in Bengal, is more or 
less a failure in Bombay, and it was hoped thatthis fibre would supply 
the place of jute in ^at Province. Unfortunately it has not made the 
headway expected of it, and Bombay is still dependent on Bengal for 
the sacking which is used in its grain trade. The Commerc'al Experts 

(vide Witrs Dictionary) have decided that the fibre of Maladna catStaU 
is little, if at all, infenor to jute. Chemical and microscopical exam, 
inalion now show that it is superior to average samples of the latter 
fibre. 

M. 60. 
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Abroma aupitU.-rLength of staple 4^8 feet. This member of the 
natural order STsacuLiACBJB was examined by Mr. Orossat the time of 
the Colonial and Indian Exhibition. The results he obtained are excellent, 
if too much importance is not attached to the mercerising figure, which, 
from the experience gained in the Institute Laboratory, seems abnormal. 
The two analyses now given, whilst they support the high character of 
the fibre, indicate at the same time the following distribution of advan- 
tages between new and old plants. 

The fibre obtained from new plants has a larger percentage of cellu- 
lose and is less readily attacked by hydrolytic agents, but microscopically 
the ultimate fibres are somewhat thin and ill-formed. 

In the older plants these fibres improve both in length and sub- 
M.mce, but the percentage of available cellulose drops slightly ; the fibre 
as a whole becomes harsher and coarser, and also suffers greater loss 
in weight from hydrolytic action. 

The i 7 ih January F. A. ABEL. 
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POLYGONUM CUSPIDATUM, 

(THE ROOT.) 

[ Dictionary of Economic Products^ Vol. K/.» Pt /., P. 1090 A. ] 

Some CONSTITUENTS of the ROOT of POLYGONUM CUSPIDATUM. 

Contribution from the Clothworkers* ^Seseareh Ldboratoryp Dyeing Department^ 
^Yorkshire College. By A. Q. PERKIN, F.R.8.E. Beprinted from the Traneao- 
tions of the Chemical Society, 1895. 


Among the different varieties of the species PolygOflUD^ that best 
known is perhaps the P. tIactorinni» the leaves of which are used as a 
source of indi^ in China, Japan, and some parts of Russia. Of 
others, the P. avlculare and barbatum yield a blue colour, probably 
indigo, and the P. Hydropiper and tortosum are said to contain a yellow 
colouring matter ; moreover, the roots of some of these varieties possess 
medicinal \alue. 

The P. cuspidatum, which is common in parts of India, Chins, and 
japan, has evidently attracted but little attention, the only reference found 
bearing on its properties being the followinet contained in a peper 
(journal Eoyal China Branch of Royal Asiatic Society, on, New Series, 

No. 5, 1867), by A. Henry, M.A., LR. 0 .P., entitled Chinese Names of 
Plants,’* “ Kan^ycn, vtu^iou, name at Patung for the root of P# cnbpidatmn 
which is said to be used for dyeing yellow.** 

During the removal of some of this plant from my garden, my atten- Origin ef the 
tion was directed to the root on account of its strong colour internally and eammaatlsa,^ 
its somewhat close resemblance to madder and morinda root* As much 
as could be obtained was therefore collected for examination, and for a 
further quantitv I am indebted to Mr. Richard Reynold^, F.kCL, of Leeds, 
by whom the plant was originally introduced into tnis district. The roots 
vary In diameter from i inch to x inch when fresh, and consist of a thidk 
succulent bark^ internally of an orange-red colour, and a central light 

a low, woody portion ; the former, on drying, shrivels consIderAbly and 
iomes lighter in tint. As examination showed that the woody pordem 
contained but little extractive matter, the bark only was preserved, and of 
this in the dry condition 600 grams was obtained* 
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Glucosidi Polygenin. 

The ground root bark was extracted twice with lo times its weight of 
boiling alcohol for six hours* and the resulting orange-brown extracts 
evaporated to a small bulk. The residual liquid, from which nothing 
separated out on standing, was treated with water and extracted with 
ether, the ethereal solution being placed aside for subsequent examination. 
The addition of baryta water to the aqueous liquid produced a dirty 
white precipitate, which was removed by filtration, and washed with 
water until the washings were nearly colburless. The deep red filtrate, 
after being neutralised with acetic acid and saturated with common salt, 
was extracted with a large volume of ethylic acetate, and the extract 
evaporated; as the solution became concentrated, a brown gelatinous 
precipitate commenced to separate, and a further quantity was deposited 
on cooling. This product, which appeared under the microscope as a 
mixture of gelatinous and crystalline matter, was collected, rinsed with 
ethylic acetate, pressed, and dissolved in boiling^ alcohol, it being necessary, 
however, to previously grind the mass into a thin cream with the solvent, 
otherwise complete solution could only be obtained by protracted diges- 
tion. On evaporating to a small bulk and cooling, the liquid deposited 
a gelatinous matter ; directly this ceased to form, it was rapidly filtered, 
aim the crystalline substance which separated from the filtrate was col- 
lected and purified by crystallisation from acetic acid. The gelatinous 
portion, when dissolved in boiling alcohol and treated in the manner 
above described, yielded more of the crystalline matter, the operation 
being repeated until at length crystals could no longer be obtained from 
the gelatinous matter which separated ; the latter was then placed aside 
for subsequent examination. Analyses of distinct preparations of the 
crystalline substance gave the following numbers 

0'ii5i gave 0*2460 CO, and 0*0510 H, 0 . C = 58*28; H = 4*92, 

0*1091 „ 0*2340 „ „ 0*0495 „ C = 58*48; H SB 5*04. 

0*1095 „ 0*2325 „ „ 00495 „ C s 57*90; H = 5*02, 

CnH»Oio requires C = 58*33 ; H = 4*63 per cent. 

It consisted of a glistening mass of orange*yellow needles, whicb, 
when heated, softened at 200* and melted at 202— 203^ From its solu- 
tion in boiling alcohol, in which it is but sparingly soluble^ it is deposited 
in 8 gelatinous condition if rapidly cooled, but when left to cool slowly 
It separates as a bulky mass of hair-like needles. Boiling water and 
ethylic acetate dissolve it sparingly, and it is almost insoluble In ether. 
With cold dilute alkalis or baryta water, it yields orange-red liquids and 
by treating a boiling alcoholic solution of the substance with alcoholic 
potash, the potassium derivative separates, on cooling, in the form of red, 
ftat, microscopic needles. The lead salt, an orange-red amorphous 
powder somewhat soluble in boiling water, is formed when lead acetate 
IS added to an alcoholic solution of the substance* 

Emodin. 

Experiment soon revealed the fact that the above-described substance 
was a glucoside, and, in order to determine its nature, its solution in 60 per 
cent, dcohoi was digested at the boiling heat with a small quantity of 
h^rockloric acid. During this operation, the light yellow liquid quickly 
became orange-red» and crystals i^rated ; when aetkm had ended, 
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boiling water was added a little at a time, and the mixture allowed to 
cool. The product was collected, washed with water, and dri^ 
at iao% 

0*1224 gave 0*2980 CO, and 0*0450 11 , 0 . C s 66 39; H = 4*08. 
CmHxoO, requires C = 66*66 ; H =s 3*70 por cent. 



carbonisation. When distilled with zinc dust, a sublimate of gi^ish 
leaflets was produced, which, after crystallisation from alcohol, melted at 
203*, and appeared to be identical with a-methylanthracene. Dilute 
alkalis and ammonia dissolved it with a red coloration, but it was almost 
insoluble in baryta water. The alkaline solutions when boiled with sine dust 
became yellow, but on exposure to air regained their original tint. When 
it was dissolved in nitric acid (sp. gr. 1*54) and the solution evaporated to 
a small bulk and cooled, a semi*solid mass was obtained which crystal- 
lised from acetic acid in long, thin, orange-yellow needles. This product 
dissolved in solutions of the alkali hyaroxides with a red coloration, 
decomposed with a slight explosion when strongly heated, and evidently 
consisted of a nitronierivative. To convert the substance C„H,hO, into 
its acetyl compound it was digested at the boiling temperature with a 
small quantity of acetic anhydride for three hours. On cooling, crystals 
separated, which, after recrystallisation from alcohol, formed lemon-fellow 
needles melting at 189^ Suffleient was not available for analysis. These 
results showed that the substance is etnodin. a trihydroxy-a. 

methylanthraquinone, existing in rhubarb root (De la Rue and Muller, T 
Chem, Soe^, 298), and also in the bark of Rhamnna frangula, as 

a glucoside (Tram,, 1892, 6. 61, Thorpe and Miller). The acetyf-em^in 
melts (Liebermann, Ann., 1876, 183, 161), and it has been previously 
shown (Traifz., 1894, 65, 934) that emodin reacts with nitric acid to form a 
nitro-derivative. 

A determination of the amount of emodin produced by the hydro* 
lysis of the glucoaide gave the following result ^ 

0*3858 glucoside yielded 0*2385 emodin, or 61*82 per cent. 

This result is in accordance with the following equation 

C,iH,oO,o + H,0 SB + C,H„0„ 

whi^ requires 62*50 per cent, of emodin. 

The filtrate from the emodin, after neutralisation with silver carbonate 
and evaporation, yielded an almost colourless syrup, but obviously in too 
small a quantity for punficalion. A solution of the substance reacted 
acetate, on gently warming ; lemon-yellow aggre- 
* 5 ”? tieing dmositcd on cooling. The examination of this 
glu^se murt be deferred until more raw matenal is forthcoming, 
in ™ y glucwide of emodin hitherto known, and found 

with the above. When hydrolysed, 
for instance, it yields emodin and rhamnose {(Thorpe and Miller, 7o^. ett,)] 

C,,H»0, + H,0 = C„H„0, + C,H„0„ 

a reaction which reqmrcs 64*9 per cent, of emodin, and its drflFerenee in 

' ^ i H = 4-80), enrMainne appear. 

gne^ s olubi liy, and rther propertie. from the glucoside foutid in PWjr. 
ffom mpiddtm, show clearfy that they ore distinct subitanees. I 
ffo ^top ve the name Potygonin to this new glucoside of emodin from 
tne rWygoanfflciMvidatuB. 
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Emodin Motiomeihyl Ether* 

The gelatinous residue obtained during the purification of the polygonin» 
had the properties of a glucoside, but as the quantity obtained did not ex- 
ceed O' I gram, it could not be examined in this condition, but was at once 
hydrolysed by digestion with dilute hydrochloric acid, when a dirty 
orange-coloured crystalline product was obtained ; this, by crystallisation 
from alcohol, was separated into cmodin, which is readily soluble, and a 
second substance, characterised by its sparing solubility in this liquid. 
By recrystallisation the latter was obtained in yellow needles melting at 
ig9°, though from more dilute solutions it was deposited in leaflets. It 
differs from emodin, also, in that it is insoluble in dilute ammonia, 
and almost so in alkalis of moderate strength. Its solution in sulphuric 
acid is also slightly bluer than the corresponding solution of emodin. 
While examining this substance, 1 was struck not only by the nearness 
of its melting point to that cf emodin methyl ether (m. p. 200^) found in 
the root bark of the Ventilago madraspataua (Perkin and Kummel, l\ans*^ 
1894, 65, 932), but also by the similarity of their appearance and proper- 
ties. The quantity of substance available for experiment was only 0*05 
I gram, and, as the question of its identity could not be decided by analysis 
I only, it was thought bettor to test its behaviour with sulphuric acid at 
160^ ; for, in case it were the emodin methyl ether, it would thus yield emodin. 
The product of the action of sulphuric acid was accordingly treated with 
water, and the dirty, orange-coloured precipitate thus produced was 
collected and purified, first by crystallisation from dilute alcohoL and 
Anally, from toluene. The orange-coloured needles thus obtained 
melted at 253—354”, dissolved readily in ammonia, and, without doubt, 
consisted of emodin. It therefore follows that the substance melting at 
199”, obtained from Polygonum cuspidatum, is identical with the emodin 
monomethyl ether which exists in Ventilago madraapatana. In the 
former it is present in the condition of glucoside, but, as previously shown 
\loc, cit ), it exists in the latter root in the free state. 

it is interesting to note that Sohwabs {Arch. Pharm.p 1888, a6, 569), 
and subsequently Thorpe and Miller {Trant., 1892, 6x, 6), isolated from 
the bark of Rhamnus frangula not only frangulin, but a second substance 
to whi(5h they respectively assigned the melting points 199®, and 203—203*, 
and this was considered by the latter authors to be probably a trihydroxv^ 
methyianthraquinone isomeric with emodin. The properties of this sub* 
stance agree very closely with those of the emodin methyl ether above 
described, and it appears possible that they may be identical. Experi- 
ments will be instituted with Rbamnua frang^ to decide this point. 

The Wax* 

The ethereal extract, obtained during the isolation of the glucoside, 
was extracted with dilute alkali, the red-coloured extract neutralised urith 
acid, and the orange-red flocks thus formed were^ collected and purified 
by crystallisation from toluene ; the product consisted of orange-coloured 
needles melting at 253-2^*, and had all the propertif^s of emodin. The 
quantity of emodin obtained from the root in the free state was exceed- 
ingly small. 

As the remaining ethereal solution appeared to contain a wax* it was 
evaporated to dryness, and the colourless, sticky residue dissolved in a 
small quantity of boiling alcohol. On standing, the solution deposited 
warty nodules, and these were collected and purified by further crystallisa- 
tion. The product consisted of beautiful, colourless leaflets which 
resembled p^enanthrene in appearance, and melted at 134— >35^* In 
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melting point* and properties it appeared identical with the wax existing 
in the root bark of the Morioda ttmoellata (Psrfcin and Hummeb Traa j., 1894, 

65» 867), andp though the quantity obtained was very small (o'o6 gram), 
it appeared evident that, if the two were identical, an analysis would yield 
numbers agreeing approximately with those formerly given (loc. eit.). 

This proved to be the case, 

0*0536 gave 0*1635 CO,and 0*0560 H, 0 . C as 83*19; H a ir6o. 

CiaHagO requires C a 83*08; H a xo'75 percent. 

The wax contained in the root of the Polygonum cnspldatum is, there* 
fore, identical with that existing in the root of Morinda umbellata. 

The chief constituents of the root of Polygonum cttspidatum are thus 
shown to be a glucoside polygonin, which yields emodln on 

^drolysis, also free emodin, an emodin monomethyl ether, and a wax 
In containing emodin, it shows a chemical connection with the 
rhubarb root, and with the bark of Rhamnns foangula in containing 
emodin methyl clher ; also a connection with Ventilago m^aspatana 
root and a similar relationship with the Morinda umbellata, in that ^hey 
both contain identical waxes. 

Dyeing experiments with the root, using mordanted calico, showed, 
as was to oe expected from the chemical examination, that it was devoid 
of useful tinctorial properties ; faint, dull shades were obtained, evidently 
due to the presence of a small quantity of tannin matter. It is thus 
evident that no yellow-colouring matter is present in this portion of the 
plana Examination, however, showed that the leaves contain a small 
quantity of a substance which yields yellow shades with alumina moidant. 
and it is possible that some confusion has arisen between the leaves and 
the root with regard to this property. 

It is my intention to study the constituents of the roots of the Poly- 
gooum bistorta and Rumex uepaleasls— members of two closely-allied 
species. 

• The mdting point of this wax given in the former pnper ie 134-195*, an error 
which apposrs to have arisen during the correction of the proof abeets. 
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SELECTIONS from the REPORT of the INDIAN CATTLE PLAGUE 
• COMMISSION, 1871. 

By Veterinary Captain H, T. PeasEi F.Z.8 ., Assistant the Impeetor^Generat, 
Civil Veterinary Department. 


I.^JNTBOI>UCTOBT. 

The instructions orieinally communicated to us assigned the Provinces 
of Lower Bengal, the North-Western Proidnces, and Oudh as a field of 
labour, and directed that the investigation should consist of a study of 
recorded outbreaks of cattle disease, and of local observation and inquiry 
in selected districts. The objects which were particularly to govern the 
conduct of the investigation and the drawing up of a report thereon were^ 


TORT. 


fl) 

12) 

h 


to determine the nature of the diseases prevalent; 
the contagious character of these ; 
their connection with, and analogy to, rinderpest ; and 
the preventive and curative measures which might check the 
ravages of murrains among cattle. 


meats Qfthe 
CvBnnlislffP, 


a. These instructions and objects have been steadily held in view during 
the protracted and laborious inquiry which commenced on the aist of 
December 1869 and terminated on the 31st of January 1871. It was 
realised at a very early stage of the proceedings, that, to study the ques- 
tion of prevention in an eEhaustive manner, the conditions under which 
homed stock exist in India must be asoertained in detail, and that very 
numerous collateral questions bearing mofe or less directiv on the ques- 
tion of prevention of disease must Im made a subject of consideration. The 
whole scope of the invtttigitbn thus extended is summarily exhibited in 
the form printed at pages 81-84, which has served as a guide in eliettfaig oral 
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testimony and a means of obtaining written information. As this foim, 
which was most carefully considered at starting, embodies the whole spirit 
of the inquiry, it will be convenient also to adopt it as the groundwork 
of this general report. 

3. At first, the limitations imposed by the original instructions were 
carefully observed, but it was found that an expansion of both the field and 
subject of study would be attended with advantageous results. It became 
apparent, in the first place, that very serious events were occurring in the 
Panjab, involving the destruction of cattle by thousands, and, from the 
desciiptions of the murrains causing this havoc which were received, it 
was impossible to predicate their nature or advise as to their treatment. 
A local investigation in this province was accordingly suggested, and 
authority was readily obtained from the Government of India to extend 
operations thither. It was next found that important information was 
available from other provinces and parts of India, which might materially 
affect conclusions which it was sought to place on the widest possible 
basis. More particularly, the proceedings of the Madras Governmeif^ in 
the matter of cattle murrains were fraught with peculiar interest and mate- 
rial instruction. Some reports had been received from places beyond the 
limits of the Bengal Presidency, and it was considered desirable to obtain 
a copy of all that had transpired elsewhere and initiate inquiry where none 
had been made. With this view a letter was addressed to Government 
moving for all the information which existed or could be got. and much 
valuable matter from Madras. Bombay, the Central Provinces, Burma, 
and the Andaman Islands was thus obtained. The present inquiry^ has 
thus become imperial in its scope, though the Bengal Presidency is 
necessarily more prominently and elaborately represented. Through the 
courtesy of the Colonial Government of Ceylon, the very admirable report, 
dated October 1869, of the Commission which had been appointed in 
March 1868 to investigate cattle plague was obtained and became another 
element in the subject-matter of consideration. Again,, in some districts 
much of the mortality among cattle was attributed to the system of cattle- 
poisoning alleged to be perpetrated by dealers in hides, and it was con- 
sidered necessary to worn out this question in detail. A considerable body 
of evidence was procured, tending to place the facts of this question in a 
true and proper light, 

4. While the objects of our Commission were those above indicated, 
the principles upon which the work has been carried on have been as 
follows 


observation. 
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investigation. 
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(l) local investigation and actual observation have been held as the 
most important means Of arriving at accurate results ; 

(a) personal inquiry on the spot, in the locality where the events 
had occurred or were occurring* and from the persons best 
informed regarding, or most concerned in, the matter, was 
considered as second in importance ; and 
(3) when neither of these means were available, written reports 
were sought from the most skilled and competent persons 
likely to give the most reliable information.* 

5. The result of these endeavours has been the accumtilation from 
part of India of a large mass of material of very various value. 
When the time arrived to arrange this material so as to place it in that 
shape In which it should be roost useful for information and aid with 
regard to future action, the question of its arrangement became rather an 
embarrassing one. It was finally resolv^ as the best of many poselble 
alternatives, to pursue a strictly local principle, of classifying and arraag- 
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ing the matter. iThis plan was adopted as the most simple and convenient, 
and likely to be the most useful, because, whatever action may In future 
be adopted in regard to this question, the details must vary according to 
local circumstances and requirements ; and while the general facts and 
principles common to all places are set forth here, and the general indica- 
tions of action may be embodied in one set of rules or one enactment, the 
application of such rules or enactment must depend upon and vaiy with, 
local conditions These, as far as they have been ascertained, are set 
down under each province, division, or district, and local inquiry anywhere 
may be carried on in continuation of, and with the light afforded by, the 
local data furnished in this report. Indeed, we contemplate as the perfec- 
tion of possible energy in this matter strictly local investigation— guided 
and corrected by the 'facts generalised from many local inquiries, and 
strictly local action —directed and modified by principles founded on these 
general truths ; and the more particular such inquiry and action become, 
the lower they descend — to townships, villages, hamlets, and households — 
it is obvious that the greater good will accrue in the end. We have thus 
striven, in the mode of our inquiry, in the construction of our report, and 
now in emphatic suggestion, to impress the futility of mererraorts to a cen- 
tral and remote office or individual, and the necessity and efficacy of care- 
ful, continued, patient and practical local inquiry and effort. Our aim has 
been to render this report available for intelligent inquiry and action all over 
India, and to furnish as much general information and as many local data 
as may enable district officers or their subordinates to inquire and act to 
best advantage. Much yet remains to be known, and near!) all to be done. 
This report contains or refers to all that is known up to the end of 
1870, and prescribes what ought to be done. There should be no I 
necessity for aghin working out the subject generally as far as tlm past 
js concerned, but there remains the necessity of continuing the inquiry 
in every district of India, and these developments ought to be an 
expansion of the general, and in most cases imperfect, data contained 
in this record. Local attention, investigation, and action, by one skilled 
agent or by a committee of persons locally interested, is the first and 
principal recommendation we have to offer, and we would very strongly 
urge that mere reporting is a very small part of what ought to be done, 
and that reporting prompt action adopted with success in staying mor- 
tality is the only sort of report which snould in future be made. Cata- 
logues of unintelligible names, the heterogeneous stringing together of 
hearsay symptoms and tabular exhibitions of unreliable ngpires, have 
hitherto represented, save in a few exceptional cases^ the summit of 
enei]gy» la future, names and symptoms should be reduced to the 
minimum, a few familiar names should represent well-known symptoms, 
and figures and tabular statements should exhibit work done, sickness 
and mortality reduced, and disease stayed by the prompt adoption of 
rational measures. ^ These remarks have been made tn limine under the 
conviction that, hitherto, there has been little or no practical observation 
^tempted in this matter, and that the serious subject of cattle murrain 
has, m common with too many other matters, come to be treated in 
omw upon folios of foolscap, instead of in the village, the pasture field, 
the pen or the byre. Reputing, registering facts, comparing them, and 
drawing up general reports are of course necessary, and we trust that 
year by year, commencing with 1871, ihe progress of this important 
matter will be duly chronicM , but unlpu the local action is such as we 
have above indicated, reports, however car^l, can never advance the 
question one single step, or contribute to the saving of one single 
me. 
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II^CONDITIOXS AFFECTING THE FBEVALENCE 
OF MUEBAINS. 

6. Topography has been found to have an important bearing on the 
prevalence of murrain. 

(a) If an absolute conclusion can be drawn from one example, the 
history of cattle plague in the Andaman Islands disproves the allegation 
of spontaneous origin, and proves that importation is the main, if not 
only, cause of outbreak of rinderpest and foot and mouth disease even 
in tropical malarious localities where endemic diseases arc rife among 
men and even sheep. The lesson to be drawn from the experience of 
this settlement is, that if we would preserve the stock of an area free 
from disease, what the physical conditions of an island impose as regards 
outside stock must be imitated artificially^that is, localities must be, 
in respect of importation of disease, insulated. 

{b) Hills oppose another physical obstacle to cattle association, ant' 
provide for a certain amount of isolation of stock. We hare according- 
ly found that, as far as our information of hills and hill stations permit 
a general statement, disease is not so frequently met with upon them, 
and, when it does occur, its importation is always traceable, and there is 
never any suspicion of spontaneous origin, as is often the case in the plains. 

(c) Large rivers oppose a physical obstacle to the spread of murrain, 
and this should be taken advantage of in endeavouring to cope with 
them. The best illustration of this fact is the outbreak of disease in North 
Lakhimpur in March 1869, while it did not make its appearance in the 
portion of the Lakhimpur District south of the Baramputra till June 
1 86p, and it was then derived from the South. The importance of guarding 
ferries, which are a means of rendering futile the protection which rivers 
afford, is obvious. 

(d) The influence of luxuriant pasture tracts where cattle are herded 
and grazed, drawn from many points, mix together, and are then 
dispersed to their villages, in providing an abode and nursery of con- 
tagious diseases among stock, is frequently pointed out in the Appendix. 
The whole tract of the Himalaya Tarai, the Orissa Gurjats, the 
Raimehal Hills illustrate the truth of the general assertion, and this 
widespread and necessary practice furnishes a kind and magnitude of 
conditions eminently calculated ^o maintain and spread contagious disease 
that it is difficult to meet by any general suggestion or rule. The 
problem of prevention and limitation must here be worked out locally, 
as, while the general practice and its tendencies and dangers are similar, 
there are local circumstances and variations which must govern the 
thought and action to be taken. 

(jg) The influence of roads in spreading disease is well known and 
illustrated in the case of C^lon, Darjeeling, etc. 

Increasing civilisation, which means in India clearing of jungle, 
milking of roads, extended agriculture, more communication with oAer 
parts, Duying and selling, etc., provides greater facilities for the spread 
of contagious diseases of stock# This is illustrated in the case of 
Burma. 

(g) Our observations have been mainly conducted on the plains and 
upon an alluvial formation, but nothing that appears in these papers 
tends in any respect to establish a relation between any kind of county 
and soil and murrain except In as far as variations of this sort modify 
the other life conditions of stock, namely, number, association, etc. In 
other words, there is no evidence to show that cattle disease may and 
does not prevail on any area, whatever its geology, soil, altitude, etc. 
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These considerations go to establish the general atatement that there is 
nothing in the geology or topography of India to render these diseases 
inevitable or irradicabie, and place their causation on less difficult and 
insuperable conditions, thus giving a greater promise to repressive effort. 

{h) The geographical distribution of murrains may be appropriately 
considered here, and with regard to the two principal forms of them, 
rinderpest and foot and mouth disease, suffice it to say that, wherever 
observation or inquiry has reached, they have been found to prevail or to 
have recently prevailed. It is certain that the rwporttd murrain has 
formed but a small share of what really existed. We cannot suggest a 
spot in India in which we believe that both forms have never occurred | 
but while this is true, it is true also that in any one year the geographical 
distribution of murrains will show large blanks of muiTain>»free divisions 
and districts, or smaller areas. Were inquiry mure minute, these blanks 
would probably be smaller and fewer than they are believed to be, and in 
places such as Calcutta, where cattle are massed, an annual murrain map 
would show an annual murrain tint ; but it is these blanks which give 
( ause and room for action. If they did not exist, action would be impos- 
sible, and the aim of action must be to preserve from year to year the 
blanks which exist and extend them. In a district checkered, as many or 
most, will be found to be, with murrain patches, action must be corre- 
spondingly detailed and difficult. It is nardly necessary to suggest that 
an annual murrain map for India, showing accurately the areas affected, 
would be of itself a very interesting and important record. 

7. The number of cattle in a certain area has in no instance been pre- 

cisely estimated, nor can any reliable general statement be made with 
regard to the effect of crowding on the prevalence of murrain. The 
general rule may be accepted as true that a sparsely scattered stock 
affords an unfavourable condition for the spread of disease, and a crowded 
stock the reverse; but the universal practice of herding invariably 
provides for more or less massing, and even in cases when an estimate of 
stock to area would show a low figure, this practice provides for all the 
conditions of dense crowding and its necessary concomitant of incessant 
intercourse. The stale of the byres and oilmen’s sheds of Calcutta affords 
the best illustration possible of the evil effect of crowding. When disease 
enters these ^res or sheds, it does not leave a single susceptible animal 
unattacked. One very important fact regarding the proportion of stock 
to owners and land was elicited at Chuadanga in the Nuddea District, 
namely,thatowing to the increased relative proportion of land brought 
under cultivation, the consequent decrease of pasture land and the 
increased number of persons engaged in agriculture, the number of cattle 
which each owner possesses has been reduced to the minimum ; whereat 
in former years ryots always owned a surplus of cattle and as the people 
of Assam now do, held cattle as a representative of means or wealth ; now 
their value consists in their work as agents for agricultural production. 
The same is true of dairy stock which, in the Presidency Division, is held 
if. *"!?**'* ”**'*'• are the source of gain, 

i he effect of increased demand of animals for slaughter, on both number 
and value, is testified by many witnesses and is no doubt Important and 
true. As the surplus and unproductive stock of the country becAunes lass, 
** cattle become less a representative of wealth, and more an agency of 
wealth, ttm subject of losses by murrain will assume a greater importance 
and attrad a closer attention and interest, and the necessity for repressive 
measures becomes more declared and preying. 

8. A consideration of the breeds of cattle does not form part df our 
instructione or purpose^ but a great dasl ol information on thS^Ject is 
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scattered through the appended evidence. While, with very few excep- 
tions ail the cattle which passed under our observation belonged to the 
humped or Zebu kind, the quality varied greatly, from the puny degenerate 
Assam bullock to the magnlBcent Hissar, Hansi, and Gujerat animal. 
It is curious to note that while the Assam cattle are the worst in India, 
the Assam buffaloes arc undoubtedly the finest. This results from an 
intermixture of the Bengal breed with the wild buffalo, and shows 
what judicious breeding may accomplish. We commend the subject of 
systematic improvement of breed to the notice of tliose interested in 
stock ; but we would strongly endorse the opinion of Mr. John Stalkartt 
whe speaks with the authority of practical experience, that the intro- 
duction of foreign breed into India is a mistake. In truth some of the 
Indian breeds cannot be improved on, leaving adaptation to the country 
and its wants out of sight On the other hand, Babu Joy Kissen Mooksrjee, 
an influential and intelligent Zamindar of Hugli, states that his experi- 
ments in breeding have not been successful. Thi^ is therefore a questiorT 
for careful trial. The results of systematic breeding, as observed by us in 
the Hissar Stud Farm, show that fine animals for all purprses may be 
obtained by the judicious crossing and feeding of native stock. 

9. The value of cattle has a more intimate relation to the subject of 
cattle plague. It will be observed that the universal testimony obtained 
everywhere is to the effect that within the last ten years the price of stock 
has risen. The rise is variously estimated at 10, 20, 25, 50, or even 100 
per cent. This result has in some cases been attributed to morlalitv 
from disease, — and a temporary local rise in price does no doubt take 
place occasionally from this cause,-*but the universal rise of the price of 
horned stocks has by ait our most intelligent informers been attributed to 
other causes of wider and deeper influence than loss of cattle by disease, 
which is local and transient. 5tock has become more valuable and money 
cheaper, The greater demand for produce, the keener cultivation, the 
increase of cultivated area, and the consequent enhanced demand for cattle 
are truer reasons and in some places the influence in this direction of an 
increased agricultural activity is most marked. The effect of the tea enter- 
prise in Assam is an excellent illustration, because the people have, even 
after severe murrain, a surplus of cattle. From this it follows 

isf.— That the loss of cattle is a more serious matter now than it was 
to all agriculturists, 

snd.— That the need of adopting measures to protect against loss is 
more urgent now, and yearly becoming till more so. 

A striking, and no doubt true, (^servation on this subject is made by 
the Commissioner of Kumaun who remarks that a mdntuar bullock or 
buffalo, that is an animal that has recovered from an attack of man 
(rinderpest), is more valuable than one which has not had the disease. 
The same fact is mentioned in an official report on cattle disease in the 
Netherlands {iii Report (f ik^ English CaitU Plagus Commission^ 
fsndisBt pago /d;}. 

While the principal value of this observation is the practical demon- 
stration it affords of the circumstance that one attack protects against a 
subs^uent one, and of the value of a rightly devised and executed system 
of inoculation, it also shows that the existence of murrain has in some 
places had a palpable influence on the price of stock. It may reasonably 
be expected tnat, as agriculture spreads, and the value of stock becomes 
still greater, the effect of murrain on price will become more striking. Mid 
that the circumstances of numbers diminished in relation to demand, 
use, and need, with the inevitable enhancement of prioe^ will combine 
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to urge the subject of murrain more and more strongly and closely 
on the attention of Government 

10. The problems suggested by the preceding paragraphs are capable 
only of complete solution locally from local study, but the conditions of 
their studv are incomplete without a periodical census and correct regis- 
tration of other data involved relating to the agriculture of the country. 
It would be a most important matter to ascertain accurately the price of 
cattle of different kinds at the principal fairs and local markets, and 
publish it periodically in the provincial Gazettes. The necessity of 
this is obvious, and its absence an evidence of the backward 
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and primitive condition of matters relating to agriculture and stock in 
India. We accordingly submit this as a recommendation to which we 
attach very considerable importance, and which is capable of easy 
accomplishment at once, while the enumeration of cattle, though we feel 
it our duty to urge this also, is a matter of much greater difficulty, and 
its results subject to much greater doubt. 

II. The usage for which cattle are employed form an important part 
of the consideration of the conditions of their existence which render them 
more or less obnoxious to attack by epizootic or contagious disease, 'J his 
subject has been so amply di«icusscd in the paper printed as a separate 
Letifier that wc need only refer to it here, and remark that all our inquiries, 
in which held the facilities for the spread of disease depending on the 
circumstances, life, and employment of stock constantly in view, have 
amply confirmed every word that is written there, These circumstances 
may be briefly recapitulated as follows 

izf.— Cattle associate freely on roads, paths, and fields during the 
cultivating season in working hours. 

They associate on the pasture fields (where there are pasture 
fields) during non-working hours, generally the afternoon. 

They arc housed together in confined sheds, 

Uuring non-working seasons they are herded* The stubble 
fields are then available for pasture, and the cattle of different villages 
meet and associate indiscriminately. This was particularly notic^ in 
Assam, where a circle of villages surrounds a large rice tract (pittar) in 
which, when the crops are cut, hundreds of cattle roam at will. 

5fA.»During the same season, when not wanted in other places, they 
are driven in droves to more fertile tracts. They contract disease thw e, 
and bring it back to their villages when they are wanted for cultivation. 
As beasts of draught and burden, they travel long distances 
along roads, resting in hawar^ or saraisf and, meeting other cattle there, 
contract or disseminate disease. 

7^A.-*As dairy cattle, they are pent closely up in confined sheds 
and the stock is periodically renews j and if a new purchase brings 
disease, it spreads unfailingly among the re^. 

Bth -For slaughtering purposes cattle are droved and driven on roads, 
and may contract and scatter disease without limit, 

gift.— Them is a complete absence of any system of fencing in India, 
or that artificial boundary of property or farm which elsewhere supplies 
one of the main conditions and most essential postulates of a system of 
sqgregatioa 
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In a word^ the facilities for the spread of a disease are infinite, and in 
considering the question of local remedial measures, these facilities must Ls^ snantfj 
be studied in daborate detail While, generally, similar practices prevail 
over the whole country, which may bedescribed in a few words, our obser- 
vations exhibit a diversity of local peculiaritiss which must be carefufiy 
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inquired into as a preliminary to any action. Such a practice, for instance, 
as that described by the villagers of Kamnara near Burd wan— driving 
milch cattle to Howrah during the cold weather — would have a most 
powerful influence in spreading disease, and must be known in order to 
nave this influence obviated. Much of this kind of infoi mation is given 
in our report, but the local conditions governing the problem of preven- 
tion must be exhaustively studied in each Iccality before effectual pre- 
ventive measures can be devised. 

12. The housing of cattle is an almost universal practice^ and, as a 
rule, we have found the sheds used well adapted for tneir purpose. On 
this head we have no suggestion to offer, except that, in some instancesp 
they are manifestly overcrowded. The Calcutta cattle dairies, for in- 
stance, are as crowded as they can be, and the arrangements for removing 
filth are exceedingly defective. 

13. The system of feeding and wateiing ’cattle has invariably ^leen 
inquired into, and it is evident that there is room for reformation here. 
In some places feeding is well understood and is reduced to a system, as 
in the Calcutta dairies and oil sheds, where the kind, co^t and effect on 
milk of various plans of feeding are well known. Again, in the 
district of Nuddeathe feeding of plough and dairy cattle, in i elation to 
work and produce, is well understood ; but. as a rule, feeding and watering 
are left very much to the will of the animals. The evidence of Mr. Farrell 
upon this point is of more extended application than merely to the 
localities visited by him. There are several specific results of this t/ant 
of care and system. 

During the cultivating season when much land is under crop, pas- 
turage is reduced to a minimum, and work is severe ; unless fodder is 
systematical! V stored and cattle are stall fed, they fall off in condition. 
In Nuddea the cultivators had, owirg to the want of pasture, learnt to 
store and stall feed ; but this is by no means the case invariably. 

Slid.— During the dry months, in many places, the herbage is so 
scanty and dry that innutrition, wasting, and impaction (Fardel-bound) 
are the consequences. A good illustration of this was observed at 
Mohunneah in the district of Shahabad w'here, during the two days we 
stayed there, two fatal cases of this sort occurred, and were examined.^ 

The effect of bad pasturage in causing serious mortality is 
exemplified in the bhukni of the Gujranwala and Jhang bar in the 
Punjab. 

iiA.— In i860 an absolute scarcity of fodder caused, in some districts 
of tne North-Western Provinces, a great loss of cattle by starvation} 
this resulted from simple improvidence. 

After the first shower of the rains a delicate rich growth of 
young shoots takes place. The cattle, previously starved and accustomed 
to the driest pasture, browse eagerly on this sweet succulent herbage 
and the^ consequence is a fatal attack of hoven. This is a univenal 
observation, and many cases of the mysterious Puschima of Lower 
Bengal would appear to consist simply of this condition thus caused. 

dfA^The effect of a too rich pasture after a dry season in causing 
^ quarter-ill ** is wdl known and clearly brought out in Mr. Dawson^ 
reports on the Hissar murrain of 1864. The rational remedy of exerciae 
and change of pasture has been adopted there as a standing rule. 

pf A«*-The evil effect of eating grass which has been submeiged le 
very frequently alluded to in the evidence and reports, but no oroor- 
tunity ocrarred of studying practically the effects of this Una of 
pasture. It is a subject womy of attention, 
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8 fh,^ln many {places particular kinds of msses and herbs have been 
credited with causing disease. The only i^servation on his head which 
we had an opportunity of making was at Chuadanga, where two cases 
of death from eating castor-oil seeds and leaves were seen and examined 
post mortem. These considerations are sufficient to prove that the study 
of the food of cattle and the storing of fodder is a desideratum. On this 
subject much information has been collected, and it is one worthy of prac- 
tical attention. The various kinds of grass a\aiUble for cattle foM in I 
different places have been carefully enumerated, but, for practical pur- 
poses, this kind of information must be more local and exact. The 
serious question of pasture land is one which we would particularly bring 
to notice. The old religious rule which prescribed the reservation of a 
cettain proportion of the surface for pasturing cattle has in many places 
been forgotten in the strug^gle of increased remunerative cultivation. 
This matter demands special inquiry and treatment, and is foreign to the 
subject in hand, but we allude to it in order to record our belief that it is 
a most impoftant one, and deserving of careful and practical attention. 

The watering of cattle is conducted on the same hap-hazard principle 
as their feeding. Watering-places afford a means of spreading disease, 
and It is highly probable water itself may. In the centre of a village of 
Etawah— Fakfrpur— we saw a small pond containing gruelly-green 
fluid in which oittle wallowed at will, and on whose banks cases 
labouring under rinderpest were seen. A place of this sort is nothing else 
fhan a pit in which healthy cattle bathe in diluted rinderpest discharges. 
It was an extreme case, but by no means an uncommon one. The 
single case of rinderpest which had occurred in a village of Burdwan— 
Gangpur— had not only been housed and fed separately, but watered 
in a separate pond. This matter of common watering-places must not 
be lost sight of in any scheme of segregation Enough is not known 
of the contagium to say that it does or may act through or by water, but 
the necessity of the precaution is obvious. Cattle labouring under rinder- 
pest have an abnormal thirst and make for ponds and watering-places, 
and the observation has frequently been made that their carcasses are more 
apt to be found near tanks, ponds, etc. The quality of the water which 
cattle have to drink is in some cases very bad, as In the instance of the 
Calcutta dairies. A filthy fluid containing all kinds of abominations is 
plainly improper 

14. The subject of herding is undoubtedly one of the most important 
m consiHcnng the spread of contagious disease and its prevention. The 
following are the pnncipal kinds of herding practised in Bengal 

Mf. -Herding for pasture, when the cattle of different homesteads 
or villages are collected and driven to a fallow field or tract where they 
mix together. ^ 

•yslem * ** universal, and a necessary adjunct of the village 

sffi^Herding for pasture when cattle are driven to other and distant 
pUees for pasture. 

This practice is a very frequent one. 

Herding on br^ing tracts. 

Herding and droving for market. 

Herding and droving for sale amongst villages. 



Pasture land. 


Watering, 


Herding, 


All of these vaneties of herding, which have been made a part of the 
local inquiry, are simply so many agencies of the spread of infectious 
oiseasM, and in any plan of preventive effort they mustt as such, be 
minutely taken count of. 
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15 The necessities of replenishing stock furnish another channel of 
spreading diseasei and the modes of replacing losses by age* in^uryp or 
disease must be ^tuditd with a view to preventive action 

Local breeding is a universal thing in Indian villages, but it does 
not serve to supply the demand of populous districts where agriculture is 
briskly carried on {egt 24-Pargana5 and Nuddea), while in other 
places (e.g, Palamau, the iarai, and Orissa) where pasture land is 
abundant, breeding exceeds the local demand, and thus a definite system 
of cattle movement and trade has arisen. The sti earns of cattle move- 
ment do not, however, depend solely on agricultural demand, but, where 
cattle are used for their meat or milk, an additional demand arises 
These causes determine certain constant routes of cattle droving which are 
liable to little variation. 

Many of these have been studied and displayed, but thj^se 
streams must be accurately dehned in each district Wc need only 
here refer very generally to the wide radii of cattle movement which the 
wants of Calcutta have created, to the constant stream of cattle from the 
breeding grounds of the larai to the central districts, and to the streim 
of buffaToes proceeding from Bengal to Assam every cold weather to illus- 
trate this point. In times of impending murrain these sti cams must be 
studied, watched, and, so to «peak, temporarily dammed up. J he prin- 
cipal circumstance connected with bleeding which tends to spread disease 
is the hap-hazard way in which it is conducted Bulls, whether Bnh- 
mini bulls or village bulls, are allowed to roam at will, and may tirry 
disease about with them without hindrance 

16 Ihe subject of markets has been held promirently in view. 
Their influence in spreading disease need not be urged here , it 
IS too well known* but the private bai gam system or viUage-to-village 
or person-to-person dealing, is not without its dangers Mr. Farrell m 
hts evidence gives two good examples of disease spread in this way We 
had, at Puddobelah, in the Nuddea district, a good opportunity of observ- 
ing what a local market may do in the wav of disseminating rinderpest. 
Cattle actually labouring under the disease were seen at this fair in asso- 
ciation with nealthly animals brought from a wide circle and destined to 
travel to widely separated places We also saw cases of foot and mouth 
disease at the Ulubana fair The outbreak of the same disease— 
rinderpest— in Benares and Dinapur 111 i860 was clearly traced to the 
same fair, Kat Berhampur in the Shahabad district. 

The important markets around Calcutta were made a subject of special 
and careful attention. In any schrme of preventive action, it is obvious 
that cattle markets must be considered, and the importance of skilled 
inspection and exclusion of diseased cattle need not be urged. 

17. Much information regarding the trade in hides will be found 
scattered throughout the evidence recorded in the sequel. It is quite 
certain that the hides of cattle dead of rinderpest are, all over India, 
with the exception of Assam and the Sundarbans, removed and earned 
throughout the country after being sun-dried or imperfectly cured This 
is a very large industry, and any unnecessary interference with it would 
be a hardship and loss to hundreds; but, though no specific instance 
of conv^ance of disease by the agency of hides has come under our 
notice, there is every reason to thiiUc that it may be thus conveyed, and 
preventive action, to obviate this risk, must provide for the destruction 
or dirinfeetion of hides. We would recommend the adoption of the 
lattkr course. Efficient soakmg in lime or salt and water, as is done in 
many casH, is known to renoer the hide innocuous, as far as convey* 
ance of disease is concerned, but at leatt 3 or 4 seers of lime or salt 
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Reserving rinderpest for special consideration, we shall shortly state 
the conclusions at which we have arrived regarding the others. 

21. FootanamouihdUweis a universal disease of cattle in India, 
causing a considerable amount of sickness yearly, much disabling of 
cattle, considerable inconvenience, but no great mortality. It appears to 
be even more common and frequent than any other form of cattle disease, 
and, if we may judge from the experience of the Andaman Islands, more 
penetrating and persisting. It generally appears in the hot seasan, but 
may prevail at other times. Villagers everywhere in India— Bengal, 
Madras, Bombay, etc.— and Ceylon are familiar with it, and have eagerly 
attested its existence even where the severer disease was denied or con* 
cealed. Allusions to it occur almost on every page. Cases of this disease 
were seen at Chuadanga and Ulubaria and a regular epizootic studied 
at Darjeeling in October. In this case the infectious nature of the 
malady and its disastrous consequences under some circumstances were 
very apparent. The circumstances causing exceptional severity in this 
instance were,— working the animals after the disease had compienced 
and, apparently, a colder climate. A case exactly parallel is described 
by Mr. Thacker in his Madras reports. 

The vernacular names^ by which this disease is known are very 
various, but generally derived from words signifying mouth and foot 
separately or in combination, — tnohpuccah, khurfmccah, muhkhurt etc., 
etc. The symptoms of this malady need not oe detailed here; they 
are well known. The most frequent cause of death is inability to feed 
owing to disease of the mouth, or severe ulceration of the feet, owing 
to the development of maggots. The native methods of treatment are 
various. The most xommon plan is keeping the cattle standing in 
muddy water ; this prevents the access of flies. Various astringent barks, 
hahuU etc., are also applied in some places. The undoubtedly infec- 
tious nature of this disease suggests the propriety of isolating the sick 
and segregating the healthy, destruction uf litter, and disinfection ; and, 
during the cultivating season, it is obvious that precautions must be re- 
doubled, in order to prevent the interference with work which this disease 
causes s but, considenng the mild nature of the disease under a proper 
system of treatment, it is questionable whether greater inconvenience and 
loss of time and money would not be entailed by elaborate preventive 
measures than by any sickness which might prevail, notwithstanding 
cleanliness, disinfection, and simple precautions. As regards medic^ 
treatment, nothing can be better than carbolic acid and oil (i part to 
40), or camphor and oil (1 oz. to a pint), as an application to the feet 
and to prevent access of flies, and a watery solution of atom (10 grs. 
to X oz ) as a wash for the mouth. A mild laxative might be aottii- 
^ nistered at the outset, and it is of the utmost importance to ouslain the 
strength with soft mashes, rice gruel, etc. Keeping the affected parts 
clean is of great importance, and a poultice may occasionally be useful. 
Detached portions of the hoofs should be removed* If this plan is 
adopted the loss from foot and mouth disease erU be very trifling. The 
question of the power of one attack to protect against a second was 
constantly held in view, but we were unable to arrive at any definite 
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solutiofi of it. The general testimony «rf the people wm to ^ 
that one attack wae not protectiws in thm we concur, and it is all the 
more remarkable in contrast with the atmoat unanimous belief they 


in the protective power of one attack of rinderpest. 

Is an exceedingly common form of fatol disease amon^ 
Lttle, and vivid descriptions of it met us at every turn. It is 


expressed 
22. HoMn 

depended ^upon errors of die^ and consists of suffocation from ove^ 
di'itention of the rumen with food or flatus. It is known by a 
variety of names, and is most common in the early rams. 
no doubt that much of puschima of which we heard so much in tne 
Presidency and Burd wan divisions, is hoven. In general, it has a more 
expressive name ; pet bha^ (swollen stomach) is a very common term, 
or some equivalent. After a smart show^ of the ewly rains, when 
succulent shoots spring up as if by magic, cattle which have been 
nearly starved for weeks arc apt to over-feed themselves. Severm 
animals of a herd, or among a village stock, may thus be seized with 
hoven, and the affection may almost appear epizcmtic. It is obvious 
that, as long as no care and system are pursued in regulating cattle 
feeding, they will be liable to this disease as often as a cause 
arises, and there can be little doubt that cases of this wt are 
often mistaken for murrain or poisoning. Another condition, which also 
proceeds from improper feeding, is impacted stomach, caused by animals 
in the dry weather having to subsist on withered stems or ol 

grass. Two cases of this sort were seen at Bhabua in ShahabM, and 
tlicy arc no doubt very common. The treatment of cases of this dewrip* 
tion need not be entered upon here i it is matter of common vrterinary 
practice. We are convinced that a large aggregate b^y of stock yearly 
tall victims to this preventible and curable form of disease, and its wm^ 
spread existence constitutes one of the best possible arguments for the 
dfiflusion of veterinary knowledge and skill. The simj^e and successful 
operation of tapping tne rumen is not even known to the people, and in 
many parts of the country the disease is thought to be incurable. 

23. The existence of quarter^ill has been more clearly proved in the 
Pan jab than elsewhere. Mr. Dawson’s valuable reports leave no doubt 
as to the state of the case at Hissar, and the testimony of the Inhabitants 
of the PanJab in many instances showed that the disease was not confined 
to Hissar. Mr. Farrell met with the disease in the Sundarbans, and from 
the evidence of the villagers of Daulat Oaiir, it is evident that the term 
putchtma covers cases of this kind also. This class of diseases is well 
Known, as regards causes, pathology, and treatment, and, as they owe 
their origin to causes which may affect the members ^ of a herd in com- 
mon, they may assume the aspect of an epizr^tic ; indeed, it will be 
observed that Mr. Dawson gives advice for the sanitary treatment of the 
Hissar murrain on the flieory of its contagiousness, for which, in this 
country, there is every ground of belief, vvhether this is true of this 
disease or class of diseases or not, it is very plain that precautionary mea- 
sures are those which give the only prospeict of success, and the measures 
recommended by Mr, Dawson, which need not be recaoitulated here, are 
very excellent. Care in dieting, change of pasture, ana intelligent watch- 
ing are the measures most promising succese, and this class of diseases, 
which in many cases almost amount to a murrain, and do, we believ^ 
cause much destruction of stock, supply another argument for the spread 
of sound views regarding the sanitary and meoical treatment of stock 
throughout rural Inoia. 

24. rt9ur0*pn9mMnim is undoubtedly met with In some parts of 
India, and convincing evidence of the existence of this disease was 
obtained in the Panjab, where cases were seen and examined 
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The people of the Panjab were ver)[ familiar with the disease and 
described its symptoms accurately. It is called pMprii 172*9 deaths 
from this cause is the yearly average of the Hissar return, or nearly 2 
per cent, of stock. The disease would also appear to be common in Sind ; 
It is possible that it may have been originally introduced into the stud 
farm at Hissar, and thence disseminated throughout the Panjab and 
Sind. The evidence collected in the Panjab would go to show that the 
disease is, and has been, a common and destructive one, but not so 
general or destructive as rinderpest or bhukni when it occurs. It 
^pears, as a rule, in this country to be more sporadic than epizootic. 
The general opinion seems to be that it is not contagious ; but, in the 
face of the evidence on this point which has accrued from Australia, 
South Africa, and the United Kingdom, the theory of contagiousness 
should be the guide to action, and segregation and disinfection should be 
scrupulously practised. The disease has not acquired that prominence 
or importance as a cause of sickness and loss of stock which wo^ld sug- 
gest a trial of inoculation — at best an expedient of very doubtful advan- 
tage, as has been proved in Great Britain and Australia. More careful 
inquiry than we had time or opportunity to make is evidently highly 
desirable, but, as far as our inquiry has gone, we cannot conclude that 
pleuro-pneumonia has anywhere attained the dimensions of a murrain, or 
need occasion general alarm. Any investigation on this subject should 
be local, as circumstantial as possible, and the work of a skilled agent. 

2$. Bhukni or purging we have no hesitation in pronouncing an 
endemic, strictly confine to certain parts of the Panjab, vi9*t the tbar of 
the districts of Gujranwala and Jhang. From all the evidence recorded 
upon the subject, there can be little doubt that it is a disease of improper 
diet and watering, occurring to an exceptionally severe extent in an 
exceptionally dry year, and its remedy is plain ^good pasture or fodder 
and good water. How to obtain this in years of drought, such as 18O9 
is no easy question, but one to be solved locally. The witnesses exa» 
mined on the subject were very clear as to the difference between this 
disease and rinderpest, and, ft’om a comparison of the symptoms, no 
reasonable doubt can exist on this point. Some of the men examined 
thought the disease contagious ) but this is a natural but erroneous 
inference from the circumstance of a disease affecting many cattle simul- 
taneously, and apparently from association because in association, while 
they are subject to a common cause of disease. The Tahsildar of Jhang 
found that the disease ceased everywhere when rain fell. 

a6. The infection of cattle by eytf* is a very important subject, because 
one form of the disease is so universal in India, and the relation of the 
malady to some human diseases is so well known and so serious a 
matter. 


The hydatid cysts or the immature taenia echinococcus, which in its 
mature condition ti harboured by dogs, and probably nolves and jackals, 
are found all over India affecting the liver, lungs, and spleens of cattle. 
The extent to which these cysts exSt among cattle in Calcutta is shown 
by the observations made at the slaughter-houses, PubHc attention has 
bm more particularly drawn to this subject in the Panjab than else- 
where, on account of the difficulties which these cysts occasioned in the 
matter of meaUsuppIy. Dr. Fleming enters upon the question of preven- 
tive sanitary measures, whkh, as far as the beef tapeworm is concerned, 
we entirely endorse i bnt the question of preventing the other variety of 
cysts is a much more difficult matter, and one on which we cannot offer 
any suggestion which wouM prove practicable as regards the cattle of 
the country atlargebMthe disease is probably disseminated by dogs, 
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jackals, etc. No doubt sUll-feeding and scrupulous cleanliness and 
care would exclude the ova of the tapeworm, but this is, as r^ards 
agricultural and village cattle, simply impossible. It does not enter into 
the scope of our instructions to discuss this subject elaborately, which 
is the [ess possible, as the facu on which any discussion might be 
founded are very far from exhaustive. We believe that it mi^t be 
usefully worked out, as far as opportunities ofter, by the Veterinary 
Department and the Officers of the British and Indian Medical Services, 
and we accordingly commend it to notice for investigation. Late public 
reports on the subject would apparently show that these cysts are not 
so common now as when attention was first drawn to the subject in x866 j 
but that this is not the case the observations show, and although rejec- 
lions of meat by the Com missaiiat have, we believe, in accordance with 
the views of Dr. Muir, G.B., Inspector General of Hospitals, British 
Forces, been much fewer, there is no reason to believe that the number 
of carcasses in which cysts of one sort or other are found is smaller than 
it was. The figures quoted in public records upon this subject are 
founded on the records of rejections, and do not therefore represent 
the true state of the case. We are convinced that cyst disease is univer- 
sal among Indian cattle, and that this is a subject worthy of extended 
inxestigation by the medical and veterinary officers scattered over India. 
The results of" individual inquiry might be collated by the heads of these 
departments for the information of Government. 

27. Throat dieeasB Will be found frequently alludcd to in the reports 
of district officers, and very few schemes of cattle disease submitted do 
ndt contain, under some name or other, an allusion to this affection. We 
have not been so fortunate as to see a single case of this swelling of 
the throat, and are inclined to believe that it is either a symptom of 
some other disease— rinderpest or quarter-ill— caused by swelling of the 
parotid and submaxillary glands or effusion of blood into the subcutgF 
neous tissue of the neck and dewlap, or a kind of mumps — disease 
which is not uncommon as an epiaemic .among communities in India. 
The disease is epizootic and fatal among cattle. The native treatment 
is firing externally, and this seems to be successful in many cases. 

28. The foregoing are some of the most prominent diseases causing 
sickoess and death among cattle in India, They have been briefly 
treated of, and the catalogue of affections to which cattle are liable ts 
no doubt as long in India as elsewhere^ though, with the exception 
of Dr. Qilohrisfs **Praefical Treatise** which contains a description of 
many forms of cattle disease drawn from his own experience, no other 
systematic record of Indian origin exists. This book has hitherto been 
the only guide available for officers in charge of commissariat and 
artillery cattle, and as the directions for treatment which it contains are 
antiquated and inconsistent with the advanced pathology of the present 
day, it^ should not be so generally and infallibly relied upon as it appa- 
rently IS. Indeed, there is every reason that Government cattle as well 
u horsM should obtain the best veterinary advice when that is available. 
We tmder^nd that such is not the case now, and would urge strongly 
that m whatever station a veterinary suigeon’s services are avaSable in 
the Bengal Presidency, they should, as in Bombay, be employed for the 
treatment of sick Government cattle. A large mass of valuable experi- 
ence 18 moreover thus available which is lost upon the unskilled men 
who undjutake the treatment of ailing cattle, and which might be fixed 
for scientific purpoaeC or utilisation, as far as the cattle of the country 
ore concerns Any effort to apply veterinary knowledge or skill in 
India must in the firrt instonoe ne made through the veterinaiy sur- 
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BIMDEBPBBT. ijiop! of the public service, and it is unfortunate that they are debarred 
from the only source of information and experience whicn is available 
for them, and sound advice on such subjects is now expected of them, 
while the special experience on which it should be founded is denied. 
Valuable experience is also available at the Government cattle farm 
at Hissar and Hunsur, which is not fixed or utilised, and it is matter 
of regret that this large field of observation is lost for purposes of syste- 
matic examination and record of the diseases of cattle. 
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99. We now come to the main and central object and subject of our 
labours, ^the murrain to which a far greater share of mortality among cattle 
is due than to all pther causes put together, ~ namely, that to which we 
have applied the term rinderpest That this term has been appropriately 
applieo, the evidence which we have collected and sifted leaves no reason - 
aole doubt. After a careful study of the features of the disease in 
Europe, as recorded in the reports 01 the English Cattle Plague Coi^ mis- 
sion and Veterinary Department of the Privy Council, and in systematic 
works ; an exhaustive consideration of all that has been written on the 
subject in India and Ceylon ; an extended and minute inquiry, oral and 
documentary ; a very large experience of the disease as manifested by 
living animals in a great many parts of the Presidency of Bengal, 
and an elaborate practical study of the postmortem and microscopic 
appearances of the organs and tissues of subjects which^ have died of 
the disease, —we have, without any prejudice or pre-conccived opinion to 
misguide us, deliberately and decidraly arrived at the conclusion that 
this Indian murrain is identical with the Steppe plague or murrain of 
Europe and Russia in Asia, and is essentially the same disease as that 
which devastated the flocks of England in 186^-66. It is impossible to 
compare diseases which vary with varying circumstances of breed, 
country, climate, and other life conditions, so accurately as to exhibit 
exact identities spreading in every case into every detail ; but taking a 
broad view of the nature and behaviour of this murrain, as displayed 
so copiously, and in many cases elaborately, by numerous independent 
witnesses in the succeeding pages, the resemblance is complete, whether 
we take the whole history (3 an outbreak, the whole ensemble of the 
phenomena of cases, or particular symptoms or pathological features. 

This opinion has invariably l^n arrived at by medical men and 
veterinarians who have made the disease a special study. Dr. Qilohrist 
in 1848 pronounced the bara aoar of Madras to be the sanie as the 
**imurrain of Europe.*’ Dr. 0 . Palmer had, in 1864, no hesitation in calling 
the Calcutta epizootic rinderpest, Mr. Qudgin, V. 8., after carefully studying 
the epizootic in Burmah in 1866, arrived at the same conclusion. 

Mr. Thaoker, V. 8., from a large practical experience in Madras, extend* 
ing over many years, has unreservedly adopted the same view. Mr. Bar- 
row, V. 8., who had been a Government inspector in the County of 
Cambridge during the outbreak of rinderpest in England, concluded 
that the epizootic which he studied in Benares in 1869 was ** analogous ** 
to the Steppe murrain, rinderpest, or cattle plague that ravaged the herds 
in various parts of England during the years 1864, 1865, Bnd i866. 
Mr. 8tanley, V.8., acknowledges that this same Benares disease **some. 
what resembles the rinderpest of Europe," though he doubted its identity, 
owing to its milder character and tne absence of some characteristic 
phenomena, Mr. Stanley had only seen seven cases of the disease, and 
remarks very justly that the Steppe murrain is far less fatal in the Steppes 
than eltew^re. Mr. Farrtil, V. ft., who gained a wide experience in Bengal 
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power of accurate and intelligent observation. The progress of the 
disease in a village was generally traceable* The first two or three 
houses in which it appeared were* as a rule, contiguous ; and then, as the 
amount of contagium was multiplied, it became general, and its spread 
dependent on the numerous accidents of unrestrained intercourse. In 
some cases, the villagers pointed to the purchase of a diseased animal, 
and the introduction of the murrain from the grazing tracts of the Tarai 
and elsewhere into the viilages of the adjoining districts is illustrated 
frequently. 

Whether, then, the broad features of the movement of this disease 
across the country, or the circumstances of its progression in a village, 
or facts regarding the infection of particular animals or of a single shed 
or byre, be considered, they all point in one direction, indicating that 
diseased animals are the principal agency of the propagation of this 
disease. Negative evidence regarding the salutary eftecis of a cordon 
or segregation or removal of healthy cattle, points in the same direction : 
but in order to place the matter beyond a doubt, healthy animals bougli. 
from healthy villages were experimentally associated with those labour- 
ing under disease, with the invariable result of unfailing infection. 
Satisfied of the communicability cf the disease from animal to animal, 
an attempt was made to determine up to what distance the disease was 
capable of conveyance. The general result of these trials warrants the 
conclusion that, with proper precautions, a distance of 30 yards is suffi- 
cient of Itself to secure immunity ; but as the contagium is portable, 
it is obvious that safety at any distance must depend upon the strictness 
with which possible conveyance is guarded against. The infecting 
material is contained in all the discharges which so abundantly issue 
from the mucous orifices of the animal and in the scales shed from the 
skin : and it is more than probable that, in a dried condition, it may be 
capable of conveyance by a strong wind to a considerable distance. The 
results obtained artificially are not therefore to be adopted as safe ground 
of action, unless the precautions against conveyance are careful^ imi- 
tated. The salutary results of careful isolation in the midst of a severe 
murrain exhibited in* the village of Akna are confirmatory of these 
conclusions. 

As far as our observation has gone, we believe,— (1) that this murrain 
is a highly infectious one | (2) that its propagation is due mainly or 
entirely to that circumstance ; (3) that all the incidents^ of particular 
outbreaks, if properly investigated, and with a due consideration of all 
possible contingencies, will be found to support this conclusion; and 
(4) that all preventive action must be founded on this theory. We are 
not prepared to affirm that the disease has not originated, and may not 
now originate, from conditions and causes other than infection, but we 
consider the evidence in favour of communicability conclusive, as far as 
practical effort is concerned. A strong point has been made by some 
reporters of the escape of some cattle in a village herd or flock, while 
others, or the majority, were attacked ; but the analogy of all communi- 
cable diseases proves that liability to attack is by no means universal, 
and that among numbers exposed there is always an unsusceptible 
residue: in this disease testimony and experiment prove that animals 
once attacked are not, as a general rule, again attacked ; and, seeing 
that the disease is so frequent a periodical visitant of all the districts m 
India, the proportional number of animsR thus protected must be con- 
siderable. The conditions under which infection operates still remain 
to be studied. . We do not pretend to be able, from the cursory glance 
we have been compelled to take over an immense field, lo indicate #11 
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these conditions I this must be subject of future observation i but the 
influence of conditions* such as crowding* cleanlinessrseasonretc.r etc., 
can only introduce modifications or queliflcations of the general law of 
communicability, which it both fundamental and of primary place and 
importance. 

One of the most potent of these conditions it* no doubt, teasonrandf 
on this point the evidence indicates the rainiest and hot months at ^ beinjg 
those in which this murrain most frequently occurs. It follows in thn 
particular human small -pox and cholera, and is amenable, like them, fo 
the repressing effect of heavy and sustained rain. As regards the pre- 
disposine effect of breed, age, sex, and condition, the general impression 
obtnineo was* that none of these conditions possessed much power in 
determining or deterring. What the so-called epidemic constitution 
or influence’* is which provides that in one year or season epidemics or 
epizootics shall prevail, and in another not so, we are quite unable to 
say, and, for purposes of action, we are of opinion that communicability 
and importability should occupy the place of axioms. 

31. Numerous figured statements* will be found scattered throughout 
Appendix No. 11 , and the more reliable tables have been thrown together 
in a special Appendix, where their legitimate conclusions as regards the 
effect of the disease on stock and attacked have been indicated. Most 
of the tables given have been drawn up rather with a view to exhibit the 
distribution of murrain, than from any belief in their statistical value. It 
is* however, convenient, even if exact results cannot be obtained, to 
express sickness and mortality in terms of figures, and for a single 
return informing of a complete outbreak, or a first report giving intima- 
tion of a new invasion, the form shown on pp. 82-B3 (entries 3 to 8) is 
sufliciently convenient ; but where a series of reports— weekly, monthly, 
etc. — have to be submitted, there is always a doubt as to how the ** still 
ill ** have been disposed of ; indeed, it could not be improved on, but 
if different species of disease can be clearly distinguished, they should be 
shown on separate forms* or as separate entries in one form. It li obvious 
that exact results obtained in one or a few villages are more valuable 
for statistical purposes than unreliable data referring to a large area ; but, 
for purposes of general information* figures, even if approximate, give a 
better idea of how the case stands than records. 

As regards the losses of stock incurred through this plague, while 
exact information is very much wanted* it is evident that the yearly loss, 
both absolute and relative to number of living stock all over the country, 
is very serious, and to be counted by hundreds of thousands. Hitherto 
the actual hardship and inconvenience entailed by it, as regards agricul- 
tural <meration«, have not been anywhere generally felt over a large area, 
but individuals, or even villages, have often been hampered in agricul- 
ture. This was notably the casein Diamond Harbour in 1866. Cattle 
are still plentiful* cheap, and easily replaced, but as the demand becomes 
greater, the price still more enhanced, and the number of cattle relative to 
owners,and requirements fewer, serious hindrance to agricultural opera- 
tions maybe apprehended. 

32. 1 he treatment of rinderpest may be considered under the usual 
heads of curative and peventive. Medical treatment commends itself 
to the favour of the natives of this country by its facility of application 
and the absence of interference with their liberty of action ; and there Is 
Bttdh an inveterate habit with them of taking things as they corner and 
such a decided aversion to initiating any new course of action, that, 
thottgh'they know the contagious character of the disease, and admit 
the propriety of segregation, we have found riiat this maasura is seldom 
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RlirDBRPBST. or never adopted. Attention to animals which exhibit the results of 
infection is the first thought in a scheme of relief, as the phenomena are 
patent and excite direct notice ; but the conduct dependent on the inferred 
impalpable phenomena which precede the seizure is not so urgently 
aroused in the ignorant and unthinking, and is neglected. Thus it hap- 
pens that the least valuable measure o1 relief is held in most esteem, and 
that while men strive to save one life, hundreds are exposed to danger 
and contract disease. Still, as long as repressive measures are wanting, 
or imperfect, or ineffective, and while there is ground for believing that a 
certain line of treatment gives a better chance of saving life than doing 
nothing, efforts to cure will hold an important place in popular estimation 
with the natives of this country, and cannot be laid aside. 

Medleal 33- natives in most places confess their powerlessness to treat 

tpsatment. this disease, and the statement ** there is no medicine for matah ” will be 
found to be a frequent village confession. When they do attempt any 
treatment, it is often fanciful or absurd. Feeding with rice gruel or othea 
soft food is the most rational measure they adopt, but even this plan is 
by no means a general one. and cattle are in most cases left to recover 
or die with perhaps a few embers smouldering near them, or some absur- 
dity inserted in their nostriU or ears. Fumigation with resin is practised 
in some places, but this is rare. Worship of the goddess Shitolah and 
sacrifices at her shrine are much more approved remedial measures than 
drugs or applications, and in some cases the aid of the village chamar 
is invoked to repel some demoniacal influence. 

Medical treatment has, however, been largely tried by European 
cattle owners and veterinarv surgeons. 

Trials. subject of medical treatment has undergone extensive trial at our 

hands. Many of the cases were hopeless before they were admitted for 
treatment— moribund, or so emaciated, old. worn-out, and neglected that 
they soon became so. Such were nearly all the cases brought to us 
in Assam. The general result of our hospital trials— 53*1 per cent, of 
recoveries and 43*5 per cent, of deaths— is not very encouraging, but taking 
the circumstances and condition in which our patients were received, and 
looking at the course of particular cases which were manifestly aided in 
the progress towards restoration by the means adopted, we are of opinion 
that the judicious exhibition of medicine and support will save a consi- 
derable proportion of animals which would otherwise succumb to the 
disease. Our conclusions on this subject may be summed up as 
follows 

Conelusions. 1 .— No specific has been discovered for this disease and it is difficult, 
Vo speoifle. looking at the nature and severity of the lesions discovered after death, to 
conceive the possibility of doing so. Whether any plan of treatment 
would avail in the very early stages, in the wav of abating or averting 
the sequence of future events, is very doubtful. The disease has com- 
menced before it is manifested by symptoms easily apprehended. The 
early rise in temperature shown by many of our experimental caaet 
proves thir, and there is no analogical proved fact to countenance the 
hope. Besides, practically, few animals can be brought under treatment 
at an early stage, and there is no warrant for prophylactic treatment of 
a herd otherwise than by disinfectants, even if such a measure were 
possible. 

Laxatives. IL— Mild saline laxatives in the early stages are undoubtedly advan* 

tageous, but we have found severe purgation positively harmful. 
4gtilBveBtf III.— Astringents to control excessive action of the bowels are valuable 

1 In the eliminative stage of the diseaee- 
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IV. — Stimulants judiciously given^ when exhaustion threatens^ often 
turn the scale in the direction of recovery. 

V. — Support bv liquid food is essential all through the course of ^ the 
disease. Thin rice-water (csagO laxative* and it should be mixed 
v'itii boiled ricOf so as to acquire the consistence of gruel. Pease gruel 
{kalai) is more astringent and stimulating, and has oeen found of great 
value in cases with a tendency to excessive pursing. 

VI. — Water should be sparingly given, and there is sufficient evidence 
to show that excessive draughts to quench an urgent thirst are a cause of 
rapid death 

VII. — If these measures are adopted with judgment, perseverance, 
and care, we believe that at least 30 per cent, of animals which would 
otherwise die may be saved. 
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34. The subject of preventive treatment is, for obvious reasons, a far 
more important one than medical treatment, and has always had a princi- 
pal place in the thoughts of those, whether individuals or commisi^ions, who 
nave given the subject attention. 

35. There are two main alternatives on which it is necessary to decide 
before entering on a consideration of particular measures, namely* proUQ*- 
tton or repression, A scheme of protection rests on the well-ascertained 
fact that one attack of the disease confers immunity from a second, and 
its aim is naturaHy or artiBcially to provide that cattle shall be so protect- 
ed. A scheme of repression rests on the contagiousness of the diaeaie* 
and Its aim is to prevent healthy stock being intected fa^ unhealthy, — to 
stamp out the disease. These ends are entirely opposite* and involve a 
completely different species of effort and arrangement. It is therefore 
necessary to decide on one or the other at starting ; the only escape from 
this necessity being a do-nothing policy, or leaving things as th^ are to 
abide by the vicissitudes of events. 

There can be no doubt of the protective power of one attack of rinder- 
pest. It is the universal belief of the natives everywhere. This is, how- 
ever, only what obtains in other diseases of the kind, and the exceptions in 1 
this case prove the rule. A practical proof of it is shown by the enhanced 
value of maniuar bullocks in Kumaun. It is also indicatea by the circum- 
stance mentioned there and elseahere, that a delay in the recurrence of the 
disease is a cause of its more virulent manifestation when it does occur. 
This point was made a subject of experiment at Culna, Animals known 
to have had one attack of the disease were subjected to the most severe 
expedients to re-induce it without effect. The protectiveness of one 
attack may therefore be accepted as an undoubted fact. But the mortality 
of the disease^ is equally indubitable, and, even under the most careful 
treatment, it is doubtful if it can be reduced below ao pec cent. The 
question comes to be, then— Is at least ao per cent, of the entire stock 
of the Muntry to be voluntarily sacrificed in order to 'secure protec- 
.tion 7 Here the absence of statistics regarding the effect of the disease 
on the stock of the country imports hesitation and doubt into the ques- 
uon. It is probable that the mortality among stock from this cause alone 
does not exceed 5 percent., if a sufficiently large area be taken. Ihe 
statistics of particular small murrain-stricken areas during a murrain 
season cannot be accepted as data in considering this question^ and there 
can be very little doubt that, *as far as absolute lose of stock goes, 
matters are best left as they are, though, were a system of universal 
indnebon of disease initiated, the occurrence of the dieease would be 
brought under command, and it would noi inteifne with the use of emile, 
because agriculturists would know what to expect, and would not bo 
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embarrassed unexpected loss of cattle during the amcultural season. 
This consideration is a small one, however, compared with the certain 
loss of stock. But the question has arisen— Can protection be conferred 
in any other way ? Can the practice of vaccination be imitated, and a 
trivial non-fatal disease be induced protecting against the serious and 
fatal one ? To this we must reply emphatically in the negative There 
can be no doubt regarding the inoculability of the disease. 'We have 
verified this fact by many cases, but the disease produced by this 
plan was quite aa severe as that caused by natural infection. A large 
amount of experience has been gained on this point in Russia and else- 
where, and careful and repeated efforts have been made to mitigate the 
severity of the disease so communicated. A careful summary of 'all that 
has been done is given in the Report on the Cattle Plague in Great 
Britain during the years iB6$, 1866^ and 1867 f** issued by the Veteri- 
nary Department of the Privy Council. It is evident that this plan hav 
little to recommend it beside th^t of voluntarily inducing the disease by 
exposing animals to infection, except its greater certainty and the result 
being better in hand. No method of mitigating the disease has hitherto 
been found, and our experiments would go to show that transmissior 
through sheep does not do so. '1 he Russian Commission found that 
15 transmissions through cattle did not mitigate the disease, and the 
result of their careful inquiries and experiments was that they could not 
recommend the general introduction of inoculation, but would permit its 
practice by private individuals under proper precautions and scientific 
supervision. 

That inoculation, if practised, must be either scrupulously isolated and 
circumscribed or universally adopted, is evident from the inoculated, 
disease possessing the same power of propagation that the naturally 
caused disease has. In truth, inoculating is merely multiplying perils, 
and the mortality is confess^ly never below 5 per cent, in the most 
favourable circumstances. Apart from the enormous establishment 
which would be necessary to carry out a universal system, whose cost 
would far exceed the losses of stock now accruing from rinderpest, it is 
highly probable that, on the Whole, the mortality and inconvenience 
under a do-nothing system are much less than they would be under a 
system of general inoculation. A partial system of inoculation^ even if 
the must stringent precautions against propagation of the disease are 
attempted, must be unhesitatingly condemned, as the necessary establish- 
ments and agency would entail greater expenditure than the present 
loss. Other methods of protection have been tried,- vaccination and the 
internal administration ol disinfectants,— but neither method has been 
found of any use. The only protective plan of any promise is surround- 
ing sound animals by an atmosphere of antiseptics— sulphurous or 
carbolic acid. Mr. Orookes’ experience indicates that this plan possesses 
some power in securing cattle against infection, and one of our experi- 
ments goes to confirm the truth of this; but while advocating it as a 

f ood practice! and an easily :employed adjunct to other methiSs, it ia 
y itself entitled to little reliance, and should not supplant other methods 
moit ajmroved by reason and experience. 

36. On the whole, a policy of protecting cattle against disease by the 
present method has nothing in its favour in this country, atid all effort 
must be devoted to repressing the disease and limiting the area of its 
prevalence and numbers attacked. This is not only the plan recommend- 
ed by instinct and imperfect knowledge, but that approved by the most 
camul consideration of the circumstonces of the case. All the methods by 
whidh a scheme of repression is put in force are passed ia careful review in 
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the paper already referred to, and while the “ sumping out * of the disease 
should be the constant ultimate aim, it^ limitation, as regards area and 
numbers, should be attempted even if ** stamping out ** is not attainable. 
The experience which has been gained in Madras would go to show 
that the simple means adopted in that presidency have been invariably 
successful in preventing tne spread of cattle episootic disease* Ex* 
amples of the benefit of measures of this kind are not^ wanting in this 
presidency. Many cattle owners of Assam saved their buffaloes by 
sending them beyond the sphere of prevalence of the murrain. The 
precautions adopted against the spread of disease in the Andaman | 
islands clearly saved the stock of the Settlement. The measures adopt* I 
ed un a large scale at Nalla in the Sonthal Parganas evidently! 
quenched the disease. Illustrations might be multiplied and instances 
adduced of the natives spontaneously adopting measures to isolate and 
segregate, but the one truth which has everyumere met us is, that precau- 
tions of this sort are absolutely neglected, or so imperfectly carried 
out as to be futile. Murrains are spread through the circumstances of 
daily life and occupation, and these must be altered or hindered in j 
order to carry out a plan of isolation. Thus, measures intended for a 
good purpose become a present sacrifice and evil, and it is not strange 
that a people so short-sighted and little prone to study the future as 
the natives of India should over-estimate the palpable evils and 
under-estimate the possible advantages of restrictions. Little can 
be expected from the people in the way of aid, but much in the 
way of passive obstruction and neglect of the simplest, precautionary 
rules. This has necessitated a recourse to law and the police, and 
persons in authority have had to take forethought for those whose interests 
are most concerned, and compel them to action in accordance therewith* 

37. The question— Is recourse to law necessary T—has been amply 
discussed in the papers placed together in Appendix V. The general 
impression Is that without special legislation nothing effective can be 
done ; and this coincides with the experience of Europe, where this belief is 
emphatically declared by every country in an elaborate and minute code 
^ rules. It is true that though an Act was passed in Madras in 
1866, recourse to law was considered, in 1870, neither expedient nor neees* 
sary ; still the law is there, and though in this country, from the paternal 
CMracter of the Government and the personal influence which district 
officers possess, written law is not so necessary as in Europe, the law hsis a 
moral force, and sets forth moreover the principles and method which are 
to guide action. We are of opinion that a law of a permissive kind appli- 
cable, as rircumstances arise, to particular towns, districts, or divisions» by 
a notification in the Provincial Gazette, and setting forth what in certain 
circurnstanm ought to be done, and may legalTy be done, should 1^ 
enactM. It would secure uniformity of action, and would, moreover, arm 
the Magistrate with a power which, whether actually applied In full for^ 
or not, would invest his instructions and efforts with greeter influence an4 
enect* 

z grunted the need of legal provision, the next question 

It— What^ form shill it assume? On this subject the Appendix in ques- 
tion contains much information. The pardcular points on which we would 
place the gieatest emphasis arep— 
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mtrak IS given, all future action is rendered less efficient. This matter dannay. 
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keeper, etc.,— or the ordinary police. There is a universal feeling that the 
existing and convenient agency of the police should not be utilized. The 
village headman and panchayat or his council have been recognized as a 
sort of village municipality, and if any degree of self-government is pos« 
sible, this would seem to be the proper village authority in a social matter 
of this kind ; but action embraces an area wider than the village, and the 
question arises whether the zamindar or his analogue ’or representative 
should be the Magistrate’s intermediate agent in this matter, or the in- 
spector or sub-inspector of police; or whether a special agency consisting 
ot special district veterinary inspectors and a staff of salutries or pound- 
keepers shall be entertained, competent to arrange sanitary measures and 
treat cattle labouring under disease. Whatever may be the ultimate scheme 
of agency, it is probable that at first existing agency must be utilized, and 
it would appear to be more reasonable to place on zamindars, their agents 
and representatives— those paving Government for the rent of thejf 
land— tne onus of carrying out means to save their own and their neigh- 
bour’s cattle from disease. Such a scheme would involve an immediate 
notice of outbreak by owners to the village headman or zamindar’s repre- 
sentative in the village or town. In places with municipalities, the 
municipality and its agents would be the responsible agency. 

11.*— The duty of prompt segregation would naturally attach in the first 
place to owners, who should be con> pelted to isolate their own sick and 
aegregate their healthy« How this is to be done is a problem not easy to 
solve. The reason universally alleged for failing to segregate was i\ant 
of suitable arrangements, and in the more densely peopled and largely 
cultivated districts the question is not an easy one. The stock of an owner 
might be isolated for the time in his house, but this in sea&ons of cultiva- 
tion would impose on him hardship and loss, and without possessing a 
separate special cow-house he could not segregate s besides, his compound 
would be too small to provide sufficient distance, his healthy stock would 
be exposed to the contamination which had already taken place in his 
byre, and, moreover, he would have still to tend, them all, and would con- 
vey infection from the sick to the healthy. Special village arrangements 
are therefore clearly indicated— a plot of ground, held in common, avail- 
able for strict and absolute segregation of sick under a special cowherd, 
where a temporary shed might be erected, and to carry out with any effect 
a^system of sanitary treatment, the cow house would have to be abandoned 
and thoroughly disinfected, and the healthy stock, containing perhaps 
infected animals, placed in isolation elsewhere. This would involve some 
permanent well known rule, common interest, a certain amount of common 
action and sacrifice, an agency responsible for its adoption, and a common 
penalty for neglect. The village would have to be ismated and proclaim- 
ed, ail intermixture of cattle with those of other places interdictea, and the 
prmntions initiated maintained until some weelm after the last case. The 
power of modifying this rule during the agricultural season, in strict con- 
riatency with rigid segregation, would rest with the local authority. The 
difficult) of the pix^lem increases as the affected area is wider, and when 
a large area is infected general stoppages of movements, reflation of 
fairs, etc., would have to be ordered by tne Magnate on a large scale, 
and in such a ease the services of the general police must be brought into 
requisition. It is thus imperative that, for economy of effort, and with a 
view to minimise irksome restrictions, the earliest notice of outbreaks, and 
the adoption of proper measures when the disease presents the smallest 
proportions, sbouldoe one of the principal objects. To ensure IhiSi the 
peme must be practically taught aegragation, and the plan most approve 
cd by experience instailsd as a village nwitt 
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most simple measures of a preliminary kind until, on full cause and 
occasion being shown, the local Government authorised publicly their 
adoption. 

40. There is one subject, however, which we would press upon the 
early attention of Government, namely, veterinary education. Our 

f ages show what a lamentable yearly loss of stock there is throughout 
ndia ; how much of that is owing to neglect and ignorance $ how crude 
and erroneous are the notions generally entertained regarding the h^^gienic 
treatment of stock, their diseases, and their treatment, hygienic and 
medical ; and there is a real and pressing demand for the diftusion of 
sound knowledge on all these points. 

Circulars and simple manuals translated into the vernacular are very 
good as far as they go, but it Ts doubtful whether they command much 
attention practically, or penetrate, to any material extent, beneath the 
crust of apathy which surrounds the average cattle owner. What if 
watUed is a skilled agency, and this can only be attained by means of 
systematic instruction imparted in an organist school where precept is 
illustrattd and impressed by practice. It is not too much to anticipate 
that the wealther among a people, whose lives depend on their cattle, 
and who entertain such extravagant ideas regarding their care, nay, their 
sanctity, will rejoice to have an opportunity of coming forward and 
associating their names with so congenial and pious a scheme by endow- 
ing an institution of this kind. 

Properly organised, it would be available for the instruction as well 
of all persons who may have the care of public stock— horses and cattle ; 
of a native agenoy by which epizootic ana other diseases might be pro- 
perly investigated and treated, and of a class who might devote them- 
selves to the private practice of the veterinary art. 

4t. Another point to which our attention was always directed was the 
susceptibility of other animals to rinderpest. On this point the evidence 
is ample, but very contradictory, and its solution not only interesting, as 
bearing on the scientific question of what different species of animals are 
liable to attack by one specific disease, but important with regard to the 
conveyance and multiplication of contagium and measures of prevention. 
That bullocks, buffaloes, yaks, jooboos, goats, sheep, and deer are liable 
to infection, is beyond doubt. The evidence is strong as regards pigs, but 
we failed to induce the disease in them by inoculation ; as regards dogs, 
jackals, wolves, cats, tigers, and horses, the allegations made are subject 
to very considerable doubt. There can be no doubt that fowls arc liable 
to an eruptive febrile affection, and in the case of the village of Akna 
we found this co-exlsting with rinderpest, but we failed to Induce any 
disease by inoculation. Carrion animals are, however, an undoubted 
means of spreading the disease, and it is probable that even flies may 
convey the contagium from one subject to another ; the practical rule of 
preventing access of all living creatures to the diseased or dead is there- 
tore well founded, and the considerations now adduced furnish another 
strong reason for the burial of carcasses. 

4a. It will be convenient, before closing this general sketch of the 
results of our inquiry, to recapitulate the principal recommendations 
which we have been induced to make. They are as follows s — 

I.— Whenever murrain breaks out, it should be made a subject of 
special local inquiry by committees or skilled agents. 

ll.<— In orderto test the effect of epizootics upon stock, an accurate 
census before and after the outbreak is absolutely necessary 1 or, if this is 
not attainable, an approximate census of the cattle of districts should be 
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made to serve as a basis upon which the extent of loss from any^ntbreak UI1IEHP88T. 
may be estimated. , . . 

111.— As a means of exhibiting the fluctuations of value of stock, 
market pi ices of difierent kinds of stock should be periodically published 
in local Gnsettes. 

iV.— The svstematic storing of fodder and jealous preservation of 
pasture land, where it exists, and its provision where it does not exist, are 
important considerations as regards the welfare of stock mnerally. 

V.— Herding and droving cattle should be watchedT and regulated, 
especially in times of murrain. 

VI —l^rge fairs should be subject to skilled inspection and sanitary 
precaution, and smaller fairs carefully watched, especially in murrain 


times. 

Vll* — The hide trade is a source of danger, and should be watched 
and 1 emulated. In times of murrain, hides should be destroyed or 
thoroughly disinfected. 

VHI — A law should be enacted for India regulating and restricting 
the sale of poisons. 

IX. - Slaughter-houses should be under skilled supervision. 

X. —Government cattle should, if possible, be placed under the veterin- 
ary charge of skilled men. 

XI. — A law should be enacted embodying rules for the repression, and 
prevention of spread, of murrain, and capable of ready application to 
any locality when the necessity arises. 

XII. — A veterinary school for the training of a native skilled agency 
should be orj^anised. 

XI II . — ^ch skilled agents should be attached to municipalities and 
collectorates to investigate and report on murrains, and apply preventive 
and remedial me.ssures. 

XIV. — A yearly summary of all the information which has been col- 
lected during the year regarding cattle murrains should be prepared and 
published, and the subject should constitute a point of attention in 
administration reports of provinces. 

XV. — The collection of such information and preparation of such 
reports should be assigned as a duty to some particular individual, office 
or department. 

It. only remains for us now to express our sense of the unfailing AoknowMa^ 
courtesy and ready help which we always experienced at the hands of mtnis. 
district officials in the prosecution of our inquiries, and of regret that from 
citeumstances beyond our power, we have not been able to present this 
report sooner. 


FBE8IDEKCT DIViaiON. 

HUterieoi Sketch. 

Cattle murrain attracted the attention of professional men more early 
and more strongly in Calcutta than elsewhere in Bengal, and though 
records and recolleotion do not extend its history back beyond one cen- 
tury, lelll we have in the work of Dr. Dunoan Stewart, duperintendent 
General of Vaccination, •* On Small^pex in Cedcuttap ” published In the 
year 1844, a chapter on "the disease among cows, which contains a 
most valuable and lystematic description of murrain, then, as now bceak* 
ipg out in the dairies of Calcutta every year or two, and sweeping off 
numtws of dairy stock. The circumstances of Dr. Steimrfs inqui^ 
have been repeated all over Bengal. Whenever attention has been direct;- 
ed to the diseases of horned stock, murrain has been found carrying 
oil hundreds of cattle, or has been ascertained to have recently done so, 
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and the natives have with one voice declared that this is nothing new— 
has been told them by their fa'thers and grandfathers— has indeed become 
such a feature of rural life that it occasions neither surprise nor com- 
plaint. Wherever the Cattle Plague Commission has eone in the pro- 
secution of these incjuirieSf this experience has been faithfully reproduced 
until the general belief has grown strong, without reasonable doubt, that, 
over the length and breadth of Bengal cattle murrain has always prevail- 
ed as it now prevails, quietly stealing from village to village, killing 
cattle by scores in each, and in some seasons of exceptional insalubrity— 
a drought, a flood, or a cyclone - producing such wholesale havoc and 
death that agricultural industry is for the time paralysed, and it needs 
a season or two of prosperity to repair the damage. The primary 
object of his investigation was to find a case of natural cow-pox for the 
purpose of obtaining an indigenous source of supply of vaccine lymph. 
This same object led to the aiscovery and description of cattle dispstse 
in Hooghly, Murshidabad, S>lhet, Saugor, and elsewhere, but the 
subject of the discovered disease was not in any other case so carefully 
followed up for its own sake as by Dr. 8tewaK* This gentleman with 
an admirable scientific instinct originated a very complete inquiry. He 
visited the Calcutta byres and personally studied the symptoms and 
pathology of the disease s he carefully questioned those most likely to 
know, as to the history and features of the plague, and had a searching 
inspection of the Calcutta slaughter-houses and meat markets made. 
The results of these steps will be found in the extract. 

The earliest recordea date of any particular murrain is 1795. In that 
and the following year, according to Mr. Blacquiere, one of Dr. Stewart’s 
informants, a great mortality occurred among men and cattle in the 
months of January and February. Another informant, Mr. John Tell, 
a hide merchant and tanner, was familiar with the disease Matah^ 
and wrote of its general prevalence in spring. In 1836 Mr. H. Plddlngton, 
whose name and repute as a careful and correct observer are so 
well known in connection with the subject of cyclones, wrote in the 
Transactions of iht Agricultural and Horiicultural Society {Vol llU 
paqe is 6 ) an account of the basnnta which attacks the cattle of Bengal. 
He surmises that the disease is a species of dysentery, states that his owr 
cattle were attacked three or four times in the course of seven or a'ght 
years, gives a slight sketch of the symptoms, and details a method of 
treatment (fumigating with muriatic acid fumes) which he recommends 
with confidence. 

This interesting paper leaves no doubt as to the identity of the 
disease or its frequent prevalence. The outbreak of 1843-^ was a very 
severe one. It commenced in September 1843 and lasted till June 1844, 
attaining a maximum in January. The table at page 4a of this appen- 
dix shows the very remarkable parallel which obtained between this 
roizootic and the epidemic small-pox which simultaneously prevail^. 
The recorded mortality is 2,233, Dr. Stewart’s description of the 
symptoms of ifeiah leaves no doubt that the disease was tinaerpest. His 
attempts to discover natural vaccinia, perseveringly carried on for 1$ 
years, were a complete failure, and he was equally unsuccessful in his 
endeavours to vanolate cows, and by this means to obtain an Indian 
source of lymph protective against small-pox. It is remarkable that 
though the variolation of cows has been tried over and over again in 
India, no satisfactory results have ever been obtained. 

'1 he fUbjept of cattle murrain at the Presidency is now loet sight of 
until 1864, when 'two circumstances aroused fresh interest in it. Tiie 
first was a communication from the Government of Madras^ regarding 
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cattle dtaeaae which prevailed in Karnul in 1863, drawing attention to 

the aubiect and asking for information. The second ano moat etieaiw 

cause of renewed attention was ihe breaking out of murrain at the exhibi- akctm 

tion held under the auspices of the late Lieutenant-Governor of Bengal, 

Sir Oaoil Beadon, at Belvedere in 1864- Then, as in 1844. inquiiy revaled 
the frequent prevalence of epiiootics, but the inquiry wm now conduct- 
ed on a more extensive scale, and embraced the whole of Lower Bengal, 
in each district and division of which murratn was found to be a subject 
familiar to the people and a frequent visitant. The interest in the matter 
spread from Madras to Bombay and Burmah, and from Beni^al to the 
North Western Provinces, Oudh, and the Punjab, and more r^ntly to 
the Central Provinces, the result everywhere being the same. Still later 
the English cattle-plague and the identification of the Indian plague with 
rinderpest, which was made by Dr. Murchison at Home and by Dr. Palmer 
and others in India, kept this interest alive; the appointment of the 
Cattle Plague Commission still further stimulated inquiry, and facts 


1BS7. . 
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the disease, namely, that cattle murrain has b^n apparently more prevalent 
and virulent during later than earlier. 

As regards Calcutta, it was ascertained that In i86i **gut('* prevail- 
ed so violently among the municipal cattle that the services of a veteri- ! 
nary surgeon were considered necessary, and that in 1862 and 1863 
frequent outbreaks occurred in its neighbourhood. The outbreaks record- 
ed were those which happened among the cattle of gentlemen and men 
of substancei who bred stock for pleasure or fancy, but the deaths 
which must have been taking place among the cattle of ryots and gwalas 
were not brought to light. The evidence of Mr. Taylor (page 75) shows 
that as early as 1857 the cattle of the Municipality were severely attacked 
by ** guti, '* which has since then prevailed among tnem almost yearly. 

Dr. 0 . Palmer was now appointed by the Government of Bengal to 
report on the whole subject, ana this officer has given us a most valuable 
description of the disease as observed by himself and the veterinary 
surgeons of Calcutta, more particularly Meiiri. Qreenhiil and Rutherford 
at the Exhibition, and a valuable summary of the observations of district 
officers throughout Bengal. He showra to demonstration that the 
** Calcutta epizootic ” was nothing other than rinderpest, but was in error 
in supposing that the *' g^t( " or ** matab reported from the districts 
was ** epizootic aphtha*Woot and mouth disease. 

This report has been printed in a volume of selections of ** papers 
relating to cattle disease, ” which has been extensively circulated (pages 
74-104). 

As regards the other districts of the Presidency Division, the Com- 
missioner, Mr. Damplar, states generally that **the cattle murrain described 

a Captain Nelson (Kamul, Madras) appears to be well known in this 
daion, and this statement is abundantly supported by the reports of 
district officials in Nuddea and Jessore and their sub-divisions* The 
oral testimony of the people, communicated to the Commission, and 
of district officials, leaves no doubt as to the frequent prevalence of 
hocanio or rinderpest, puschima, which is applied to severe forms of 
rinderpest and to hoven— a disease arising from eating unwholesome 
food, as well as khura^ or foot and mouth disease, - 

The next murrain which attracted any notice in this division was in 
the Satkfra sub-division of the a4-raTganaB district, in the cold 
weather of x86s. This murrain was trnanh, and continued to prevail 
hi 186O1 In Maith and April of this yeart this disease is said to have 
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caused gfreat devastation among the cattle of several villages adjoining 
the Sundarbans. The same Iwm of disease (rinderpest) prevailed in 
Jenidah and Bagirhaut sub-divisions of the Jessore district In the latter 
the loss of cattle was estimated at i,20o head, and pigs, deer, and 
buffaloes died in great numbers during, and apparently of, the murrain. 

The plague continued to prevail in Jessore in 1807, ard in July of 
that year K. McLeod, then Civil Surgeon of the district, personally 
investigated it in the sub-division of Khulna. It was found to be 
committing considerable havoc among the cattle of the agriculturists, 
and the description of the symptoms and post-mortem appearances 
leaves no doubt that the disease was rinderpest. This year was signal- 
ised in these parts by an unusually high inundation, and on its sub- 
sidence a virulent murrain broke out in the district of Nuddea. A 
swelling of the throat and neck, and wasting, are noted by the Collector, 
Mfi H. Bell, as the most prominent symptoms of the disease, which 
appears to have been owing to the cattle eating submerged gra^s ; hut 
in the absence of a description by a skilled observer, it is difficult to 
pronounce decidedly on the tvpe of this disease. It appears to have 
subsided towards the close of tke year 

In 1868 a very serious and severe outbreak of rinderpest occurred 
in the Diamond Harbour sub-division of the 24-Parganas district. 
This murrain has been carefully described by Baboo Hem Chunder Kerr, 
Deputy Collector, who was during that time in charge of tlie siib-divi- 
sion, and by Mr. H. Farrall, V.8 , who was deputed in August to visit 
the affected tract and adopt measures, preventive and remedial, suited to 
the emergency. 

The disease appeared in January 1868 in the village of Bansburia, 
into which it was supposed to have been imported by bullocks bought 
at the Ulubaria fair. From this place it spread southerly and westerly 
'all over the sub-division, attained its maximum in July and August, and 
abated in October and November. The mortality from this outbreak 
is put down by the Deputy Magistrate at 26,151 head of cattle. This 
was ascertained as the result of a special inquiry. The losses entailed 
on the agricultural classes were most severely felt, and notwithstanding 
the remarkable energy displayed by them in striving again and again 
to replace their losses, the sub-divisional officer states that '*a good one* 
fourtn portion of the paddy lands remained untilled for want of cattle.** 
The severity of this outbreak seems to have been enhanced by an un- 
usually heavy rainfall and by the exceptionally high inundation of 1867. 

Mr. Farreirs services were in 1869 employed in Jessore, in which 
district rinderpest prevailed to a severe degree. The plague was most 
virulent in the sub-divisions of Magura (to the east) and Khulna 
(to the south). 1 here was also an outbreak at the Satkfra sub-divisioh 
of the 24«Pargana8 district in the commencement of the year. In the 
Diamond Harbour sub<divtsion of the same district, rinderpest continued 
to prevail to a more limited extent, and towards the close of the year 
began to appear in villages of the Chuadanga sub-division of the 
Nuddea district. Here the murrain continued to spreadf and attained 
a maximum in February and March 1870. 

This district was visited by the Cattle Plague Commission, who 
established their hsad-quarters at Chuadanga, and from the 4th to the 
85th March studied the nature, symptoms, and treatment of the disease. 
Rinderpest of a comparatively mild type was found to prevail in most 
of the villages of the sub-division, ana much interesting information as 
to the past hisUwy of this disease, the condition of agricultural stock, 
etc.» was elicited from the people. Cattle disease prevailed to a slighler 
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extent in the Ranaghit and Bongo ng sulwli visions, and was aubse* 
quently reported to have subsided throughout the district in April* 
Rinderpest was found to prevail to a great extent in March in the 
Calcutta milkmen’s sheds, and evidence was abundantlY obtained to 
the effect that frequently, or year^, great losses of dairy and other 
stock from rinderpest occurred. Inere was a smart outbreak of this 
disease in some villages of the Baraset sub-division in March and April ; 
in the Satkfra sub-division slight outbreaks arose from Februai^ to June, 
and throughout the year partial outbreaks occurred in a scattered 
manner in the sub-division of Diamond Harbour. 

^ From Jessore, also, occasional reports were forwarded of limited 
visitations in the jessore, Magura, and Bagirhaut 8ub-division8» but 
nov'here, except at Chuadanga, did any widespread episootic or serious 
lost) of cattle occur. 

Still later — in November and December — cases of **guH** were report- 
ed to occur in villages of the Khustea, Chuadanga, and Ranaghdt 
sub-divisions of Nuddea, but the disease was scattered and its mortality 
slight. 

No early r^ord of murrain in this division exists, and until the year 
1864 no attention appears to have been bestowed on the subject. 

Disease is said to have “raged fearfully ** in 1863 in the Tributary 
Mehals running west of Cuttack to a distance of 150 miles, and more 
than half of the cattle in the killahs (forts) south of the river Mahanadi 
are said to have been lost. An epizootic occurred in 1864 in the 
district of Balasore, where the disease giif/ or bas^nto (rinderpest) was 
said to be “well known,” and to prevail every two or three years and 
commit great ravages. The characteristic symptoms of the disease are 
described by Dr. N. Jaoksonithe Civil Surgeon. 

Murrain is stated by the Commissioner, g. N. Shore, Esq., to have 
shown Itself very extensively ** in the districts of Purf and Balasore in 
the same year. The Collector of Purf estimates that the stock of 
cattle in his district has been diminished one-half. 

Up to 1 86^ no general outbreak of disease is reported, with the excep- 
tion of an attack of foot and mouth disease, which occurred In 1866 
among the artillery cattle in the station c£ Cuttack. A letter was 
sent on the subject to the Bengal Government by the Commissioner, 
•fu* E8q , in November 1866, which states explicitly that, 

exception above noted, there was no instance of the recurrence 
of the disease since 1864. I 

Another notice of rinderpest among the artillery cattle at Cuttack is 
1869**" He*says^ of Mr. Thacker's Madras Reports, dated 3i8t March 

mm ^* 27 * the Commissary General on ilth November 1868 informed 

from ‘diarrhoea and fever combined.* 
— ^ forward instructions to the officer commanding relative to treat- 
1 Believing that this was an outbreak of rinderpoef, 

segregation and despatched medicine, the 
^ seen In the following £tter from the officer 

eoniDletemiL*!£?'^v^ preventive meaaures of segregation, I have to raport a 
ortwoafter? 25 -*iy®iL'^ii*^^r*‘ * 9 ^ November, and In a day 
ieoaraftloif*^ 2 ?*AJ^*i?* i!"'?® divided as recommended by yon. After the 
SSSTSS was Uken ill and died inafeWdaya 

X?€v«r ill no other animal has shown any signt of dieeaes 

P«fSe 3 r'fc«lttyioidlSSB» >»»• '«»•«••'* «P to thi.lim.lB* 

of dlWM*. broke wit in the diitriet* 

« Cuttack and Purl, and continual into 1870. 
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In the former district the nature of the disease was not describedt and 
was reported to be prevalent in nine villages of the Rargong Pargana. 
Later reports show the prevalence of ** cattle-pox in September 1870 in 
seven villages of the Ramito and Utikun Farganas on the banks of the 


Nuna river. 

In Purl the disease was more widely spread and invaded several 
villages of five parganas. Both rinderpest and foot and mouth disease 
appear to have prevailed simultaneously. 

In this district also a September outbreak is described in twenty-six 
villages of the Pargana Kodhar and Thannah Gope. A later report, 
dated 13th October, describes the prevalence of foot and mouth disease 
in some villages of Pargana Kotdesh. Balasore is reported to have 
been free from disease in 1870. 

It thus appears that both rinderpest (called ikakruni, basanio or 
guii) and foot and mouth disease (called phaiua and chowa» according 
as it prominently affects the feet or month) frequently prevail hi the 
districts of this Division, more particularly, it would seem from informa- 
tion casually obtained, in the breeding tracts on the Orissa seaboard and 
at the base of the hills. Orissa is one of the great breeding grounds of 
Lower Bengal for cattle, and on this account the disease has not perhaps 
obtained in this Division the attention it deserves. No sufficiently urgent 
or exact information of existing disease was received by the Commission 
to warrant a journey both long and expensive.^ The reports forwarded 
detail the syniptoms of both diseases with sufficient precision to leave no 
doubt as to their identity, but they do not offer any further information 
which would render their publication desirable. They are therefore 
omitted. 



A very important and curious glimpse of an early history of cattle 
disease in thi«« Division is obtained through the results of an effort made 
by the Medical Department to obtain vaccine lymph primarily from the 
cow. The details of the experiments, correspondence, e^, in this matter 
are in part contained in the " Transactions of the Medical and Physical 
Society of Calcutta,” Vol. VIII, Part a, pp. 94-106 of Appendix. 

As the Sylhet experiments have a very interesting relation to the 
subject of the present inquiry, the following summary of these observa- 
tions and experiments has been made 


1883 . 


Dr. Furnell, Civil Surgeon of Sylhet, having read and become inter- 
ested in Of, Maopheraon^s experiments at Murshidabad (see Rajshahye 
Division) in September 1B33, endeavoured to repeat them. He found 
that cattle in the vicinity were affected with maiah% and selected one re- 
covering, which had a number of dry scabs all over its body. Four 
children were inoculated from this animal without effect. Mr. Brown in 
Dr. Furnell’s absence renewed the trial and Inoculated several children, the 
first four direct from the cow, and many others from these. The imccixie 
vesicle appeared on the eighth day in all cases. One European <^ild got 
severe fever on the eighth ^y, succeeded by an eruption resembling con- 
fluent small-pox, wht^ ran through apparently the same course as natural 
small-pox. In the case of his own child a similar event occurred, but 
with a fatal result, the mouth becoming so sore that no nourishment would 
be taken. Another European child siSfered severely in a similar manner ; 
but none of the native children inoculated presented any alarming symp- 
toms, and the utmost precautions were taken to exclude variolous infection. 
The disease is also stated to have prevailed among the cattle of Cachar 
at the same time. Owing to the result of these trials b^ng 80 unaaBs- 
factory, no further experiments were made on this subject. 
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A very interesting notice of basanio by Mr. Lambp Civil Surgeon of 
Dacca, is contained in a letter addressed to the Superintending Surgeon 
of his Circle» on the subject of the regeneration of vaccine. The follow- 
ing is an extract referring to cattle diseaset from which it appears that the 
same disease prevailed in the same manner then as now t— 

The disease among cattle, known under the appeillatioo of basanio or matsA, 
siilak or chiefly prevaila during the months of December, January and Feb- 
ruary, though not quite unknown at other seasons of the year. When a cow or 
bullock i:* first attacked, there is a discharge of saliva from the mouth ; then follows 
universdl tremor, with great heat of the head, chest, and body, as far back at 
the loins; while the hinir Quarters are cold. The whole body then becomes hot, 
and the animal suffers from intense thirst, the flow uf aaliva ceases, and the mouth 
becomes dry and hot. After the fever has existed a day or two, the hair becomet so 
loosely attached, that the slightest rubbing brings it off in handfuls. On the fifth 
day the eruption appears about the uddera, sometimes only a few pustules, at other 
limes they are numeious and confluent ,* but the result ooea not seem much depen- 
dent on the eruption. Whether the pustules are numerous or rare, the disease is 
almost eoudlly fatal, and unless measures are taken to separate the infected from 
the healthy, It speedily runs through the whole herd, sparing few. In those which 
do escape after taking the infection, the favourable syinptom is a spontaneous 
dial rheea, in which the dejections are large, watery, and offensive.^ The Weatment 
is sometimes guided by this indication afforded by nature, and a variety of vegetable 
purgatives aie employed, but more generally is limited to absurd mummery and 
fanciful magical incantations. 

** When the hair is rubbed off after the pustules have appeared on the udder, the 
skin IS found covered with sores ; many die before the eruption makes its appearance, 
but the lever is known by the dibcharge of saliva, by the falling off of the hair, and 
l^ening of the teeth. In favourAle cases, three or four days after the eruption 
has come out, the teeth acquire firmness 10 the gums, and the animal it abfe to 
pick up a little grass. Cattle are said not to be subject to a second attack of 
maiah ; hometimes the disease is exceedingly fatal, at otner times it is compsra- 
tively slight without much refeience to season or apparent cause ; it is, however, 
at all times greatly dreaded, and with reason, as it la too often the cause of utter 
rum to villagers whose whole wealth is in their cattle. 1 have been unable to die* 
of its frequent co-existence with small-pox among the natives, and 
the disease is little known in town. Among the cattle kept by the oil manu- 
facturers or for milk last year, when neatly a thousand deaths from small-pos 
occu^ed in Dacca, the disease only appeared in one muballa, and for a short 

B inod ; and I was not aware of its presence till it had ceased, after carrying off 
teen or twenty cows. ** 


oilisIMu . 
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During a period of 24 years (1836.60) no written record of cattle mur- 
rain has been furnished from this Division. 

Brown, Civil Assistant Surgeon, Sylhet, informs the Commissioner 
in 1863 that a cattle murrain prevails in the district in i860, but that 
since then no cattle disease has appeared t the symptoms detailed are 
distinctive of rinderpest. 

Captain J. F. Sherer writes, in December 1863, that no cattle murrain has 
ever existed in Cachar j but it will be nuted that Mr. Brown states that 
murrain prevailed in Cachar in 1833. 

•. Buokland reports on cattle diseases as known in the different 

districts of the Dacca Division in 1864. He quotes Or. Bholanath Bose. 

disease is well known in Bengal/^ 
ifl hardly a year in which one does not hear of some 
during the hot weather from this source. ” Dr. Bose is 
1 P rinderpest described by Oa|:teln Nelson in Madras 

r lx ****■ 1 * Maclean, Officiating Magistrate of Mymen- 

3!?? ^864), states that disease somewhat resembling that 

Nelson yearly attacks cattle in Bengal, at the change 
trom the cold to the warm weather. The disease is similar to smsJl- 




ll is described as destroying | 


188 a 

186 a. 
186 a 
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In 1865 a very severe and fatal outbreak occurred in the district of 
Backcrgungc. The disease was imported from the adjoining district of 
Jessore across the Balissur river. ^ It is reported to have raged in several 
villages on the Jessore side of the river in February 1863, and appeared 
in the Perozepur Sub-division in April. The disease spread over the 
Tugrah, Angaria, and Bishkhalf Thana jurisdictions, and continued 
to rage till September, when it seems to have declined. The mortality in 
the whole district is estimated by the Magistrate, Mr. Sutherland, at 30,000 
to 40,000. In the Sub-division of Perozepur alone, 14,399 ^^d died, of 
which 13,199 aresaidlo have died in the Tagra Thana. Mr. Suther- 
land observes that the loss by murrain has ** brought ruin to thousands of 
ryots.” From the careful detail of symptoms given by the Civil Surgeon 
Mr. Bensley, it is evident that this murrain was rinderpest. 

In 18OC), Dr. Brown, of Sylhet, was informed by a European gentle- 
man that the disease was common about 70 miles to the south of the 
district. Mr. F. B. Simeon, Commissioner ot Dacca, icports (26th Aug^^t 
1869) that in 1S66 a fatal murrain occurred among the cattle of Mymen- 
sing in July and August. 

An equally fatal murrain broke out in this district in the same months 
of 1869. In March 1800 cattle disease broke out in the Abidabad Police 
Station of the ^Ihet District, and in September and Oclohtr in Mula- 
gul, Noakhal, Tajpur, Chattuck, Lawur, and Shonamganj Thana s, 
and out of 42,000 attacked, 13.700 are said to have died. The di.sease 
seems to have continued to rage in this district up to May 1P70, and a 
subsequent report in November 1870 states that disease was still pre- 
vailing in the district. In the district of Mymensing, disease broke 
out in September 1869 and continued to rage till January 1870. A slight 
outbreak was again reported by Mr. Simeon, in the Pingna Pargana, in 
November 1870. 

In the Dacca District “ small-pox ” is reported to have, broken out in 
the Thanas Raipur and Rupganj about April and May 1669, and in 
the Thana Manickganj in March. 

In March 1870 the disease is reported to have prevailed in the same 
locality. 

Prior to the year 1864 cattle disease did not excite any attention in this 
Division, and no records of outbreaks exist, with the exception of a report 
on matah or gttU forwarded in 1836 to the Medical Board at Calcutta 
by Or. T. WiM, Civil Assistant Surgeon of Hooghly. This report was 
elicited by circulars issued by the Medical Board in 1834 and 1836, 
the first desiring information as to the existence of natural vaccinia in 
India, ana the second regarding the“ small-pox ” among cattle, to which, 
in the interval, the attention of the Board had been directed. These 
circulars, which are of considerable historical interest, are printed in 
the appendix, and the replies to them from other stations will be 
alluded to in the proper place. These have been transcribed, by the per- 
mission of the Inspector General of Hospitals, from the valuable records 
of the Bengal Medical Department. 

The Districts of Hooghly and Burdwan were visited by the Commis- 
sion in April 1870, and the oral testimony obtained was to the effect that 
the disease called g^t% or hasanto (rinderpest) has prevailed from time 
immemorial, and breaks out in particular places at frequent intervals. 
This is, no doubt, true of all the districts, and it is doubtful that in any 
year the whole of any district is free from this disease or from AAn^a (foot 
and mouth disease). The Commissioner of Burdwan. 0. F. Montresor, Esq., 
writing in February 1864, states that "all the districts of this Division 
have suffered more or less from this disease.” In Bfrbhum it was 
prevalent during the Santhal insurrection (1855), and existed in some 
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places at the time the letter was written. In Bancoorah it had been 
virulent four years previously 1 in Burdwan had been known for ao or 
30 years; in Midnapur was reported to be a very common disease ; in 
Howrah broke out every three or njur years, and in a subsequent letter, 
dated 1st November i860, the Commissioner (R. P. JenkinSi Esq.)* on the 
authority of Baboo Joykissen Mookerjee, an influential samindar, states that 
guti is very well known in the district, and appears every year at the 
commencement of tlie hot weather. One reporter, Mr. Sawsrs, avers 
that the natives of Culna assert that the disease was introduced from the 
North-West by the buKSocks of cart men, 25 or 30 years ago, and was then 
(December 1863) a resident and established epidemic of the district. The 
inquiries of the Commission would go to show that this belief is un- 
fornded, and that no dale can bo assigned to the importation of murrain 
into Burdwan ; and this is probably true of every otner district in India, 
though there is a universal tendency in the people of one district to 
ascribe the origin of cattle disease to some other. Statements that the 
disease originally came fcom the north, south, east and west are exceed- 
ingly common. 

Written records of particular outbreaks are as follows, oral testimony 
being disregarded as vague : — 


mm 

"issr 


Cattle disease is said to have been very virulent in Bankura, but 
the particular localities aflected are not mentioned. 

Disease is said to ha\e prevailed in the Sub-division of Culna viru- 
lentl> in 1862 and in a milder form in 1863. Mr. Stalkartt gives instances 
of its prevalence at Howrah and in the neighbourhood of Calcutta in both 
these years. 

All the districts of the Division are said to have suffered more or less 
in 1864; but in Bfrbhum disease prevailed in the Parg[ana8 Nagar, 
Shaculfpur, and Mouressur. GuU is said to have prevailed in this district 
during the years 1865-66, and the mortality of the disease is put down 
at 4 , 5 oo. 

The particular localities visited are not mentioned. Disease also 
prevailed in the Sub-division of Gurbettah, Midnapur District, in the 
latter year. In a report dated 6th January 1870, the Magistrate of 
Bankura states that the disease has existed in a mild form during the 
last three years. 

Towards the end of 1869, however, this district appears to 
have been visited severely, and the outbreak which commenced then 
continued to prevail widely during the first seven months of 1870. A 
detailed statement was called for from each Thana in the district, which 
■hosed that only three of twelve police stations gave a clean bill of health. 
In the remaming nine, a considerable mortality liad occurred up to the 
month of July 1870, giving a total of 11,045 oeaths for the diitrict. The 
principal cause of this mortality was basanin (rinderpest), but khura (foot 
and mouth disease) and others prevailed simultaneously. 

Similarly, in the District of Burdwan a very general outbreak of 
murrain made its appearance in November and December 1869, prevailing 
over the Sub-divisions of Burdwan, Bood-Bood, and Cutwa. This seems 
to have ^come intensified, and spread during the first six months of the 
}^r; and though in July the disease had greatly abated, and in most of 
the villages where it had prevailed altogether subside, it continued to 
prwail here and there in different places, and as the rains cleared off came 
to be heard of more frequently. 

In Hooghly also rinderpest prevailed very extensively. Reports were 
reeeiVM at intervals from January to September, showing that the disease 
prevaued in several villages of the following police staitions, «•«., Goghat, 
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Bashbarea, Bidysbatf, Hanpab Kkanakul, Chandftola» and Jehana* 
bad. 

In Midn^ur a severe outbreak of disease occurred in June and 
July in the Sub-division of Tumlook, but the remaining portions of the 
District seem to have remained unafiected. From Birbhum a report 
was received in January, stating that htkianio and khura prevailed in the 
south-eastern parts of the district, but nowhere else. 

Towards the close of the year reports of murrain from the Burdwan 
District became more frequent. The disease prevailed to a small extent 
and in a scattered way in the Bood-Bood Suo-division, more severely in 
the Gangooria and M unglecoie stations, south and north of Burdwan; 
and latterly an hospital for treatment was opened in the town of Culna, 
east of Burdwan, where numerous cases were obtained from the town and 
neighbouring villages. The Tumlook outbreak was reported on the 26th 
of October to have disappeared. In Hooghly, reports were received*' in 
November of the prevalence of disease at Chlnamur, but the cases were 
scattered and few. 

Bankura and Rfrbhuin appear to have continued free of plague 
throughout the rest of the year, no reports having been received subse- 
quent to those above referred to. 

A very interesting account of maiah among cattle in this Division was 
elicited by the Medical Board in 1836. The account of it, written by 
Assistant Surgeon W. Dunbar, shows that then, as now, an equally des- 
tructive murrain, apparently of the same nature, every two or three 
year ravaged the cattle of these districts. 

Recent inquiry regarding the prevalence of cattle diseases was first 
started in 1864, and the result was that the Commissioner, Colonul E. T. 
Dalton, found that the disease hazanto was well known in all the 
districts of the Divi<uon, and “ that every year large numbers of cattle are 
swept of! by it. *' The most definite statement, however, is that given 
by Lieutenant R. 0 . Money, Deputy Commissioner of Manbhum. He 
states that basanto is said always to have been in the district, and the 
deaths from it always to have been many ; but for the last two or three 
years it is said to nave raged more severely than formerly. In 1858, 
the Commissariat cattle in tnc station of Hazarfbagh are said to have 
suffered from matah, and been treated without success with tartarized 
antimony. 

In the year 1861, 93,661 cows and 7,701 buffaloes are recited by 
Lieutenant Money to have died of baianto in Manbhum. The mor- 
tality in the same district in 1863 is returned as 36,033 cows and 6,393 
buffaloes. The deaths in the year 1863 amounted to 18 098 cows and 
54,459 buffaloes. In the year 1864 many cattle are said to have died 
in this district ; and in the Palamau Sub-division of the Lohardaga 
District, where the disease called ritlah (rinderpest) is said always to 
prevail, it increased to an alarming extent. Other diseases, panja toia 
(apparently a more virulent form of sitlah) and khura (foot and mouth 
disease) co-existed. Disease prevailed in Manbhum, but to a less 
extent ; but in Palamau the severe epizootic which had begun in 1864 

continued with very little abatement till the end of 1865.*’ Man- 
bhum was visited severely in 1866, and the mortality is put down at 
39,000. The disease seems to have spread over the greater portion of 
the district. Matah and khura are said to have been prevalent in 
the District of Haiar{))agh during this year, but the particular locali- 
ties visited are not speclned 1 ana in Singbhum rinderpest is stated to 
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have been very prevalent in the district. A graphic description of the 
disease is given by the Deputy Commissioner, Dr. W. H. Hayes. 

No record exists of cattle disease in the Division in the years 1867 
and 186B, but this, most probably, is owing rather to an absence of 
inquiry than to an absence of disease. 

Towards the end of the year 1B69 hasanfo broke out in Punilia, 
and in the Farganas Ambicanagar and Simlapal in the Manbhum 
District, and very widely in the Hasarfbagh District. Cases appear 
also to have been observed here and there in Singbhum. A very 
severe outbreak of maiah is reported to have existed in the Palamau 
Sub-division of the Lohardaga District The disease commenced in 
February and lasted till June, and caused a mortality estimated at 
from 10.000 to 15,000 head of cattle. Another disease, not named, charac* 
tensed by watery purging, vomiting, and death in a few hours, exactly 
resembling cholera, is also reported to have been prevalent. Small-pox 
prevailed among men simultaneously with maiih among cattle. The 
officer reporting upon this outbreak states that rattle disease (maiah) 
prevailed in the sub-division during each of the five years preced- 
ing 1869. 

The Manbhum and Haxarfbagh outbreaks continued to attract attention 
during the early months of the year 1870, but the disease aid not spread 
widely. A few cases were from time to time brought to notice in the 
Singbhum District, but the Commissioner, writing in September, reported 
that the Division was free of disease. 

In 1836, Or. K. Maokinnon, then Civil Surgeon of Tirhut, in reply to 
the circular of the Medical Board, describes the frequent prevalence of the 
disease matah nr guti, and gives the symptoms of that murrain* 

Mr. John Stalkartt observed the same disease at Bongong, in Tirhut, in 
184^, and lost about three-fourths of about 200 pairs of bullocks. 

No date can be assigned to the first appearance of cattle murrain in 
this Division. The oral testimony of the inhabitants of some villages in 
the Bhabua Sub-division, whose evidence was recorded by the Com- 
mission on the occasion of their visit to that locality in June 1870, was to 
the effect that the affection called maiah was known from time immemorial, 
and broke out every two, three, or jfour years. Mr. 0 . 0 . Stevens, Assistant 
Collector of Baxd, who in 1866 inquired very fully into the cattle diseases 
prevailing in the same district (Shahabad), writes that both guU and 
khura (rinderpest and foot and mouth disease) have been known there 
from about 30 or ao years, and mentions that the natives of the district 
assert that these diseases, as well as cholera, come from Bengal. Mr. Hope, 
the Collector of Behar, writing in 1864 states that smalUpox attacks cattle 
in that district every year, or every other year, most violently • at the 
conclusion 0! the hot weather and beginning olthe rains.*' Mr. J. J. Qrey, 
Collector of Sarun, discovers in the same year that maiah is frequently 
prevalent amongst the cattle of the district. Here, in fact, as in every 
other part of Bengal, 1864 marks the period when attention was first 
directed to losses among horned stock from disease, and the blank in the 
k)cai records of murrain, which only begin about this period to show a 
few vague but significant traces, simply indicates an absence of observation. 
These traces shall here be put down in chronological order. 

The existence of cattle murrain in Behar from about 1858 is inferred 
from Mr. Hope’s statement in 1864, that •* for the last six or seven years 
the small-pox has been prevalent to an alarming extent among the cattle 
of the district.*' The losses from the disease are said to be an occasion of 
distress and ruin to agriculturists, and Uie description of the ^mptoms 
leaves no doubt of its being rinderpest 
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Mr. A. J Elliott, Collector of Tirhoot, mentions that 40 or 50 bullocks 
died of in a factory in his district in 1850. 

In iSOi miiah is said to have b?en very bad in the south-east of the 
District of Saran. 

In 186a there are several notices of the prevalence of cattle disease. 
On the Tirhoot banks of the Ganges, small-pox is said by Mr. A. M. Cole, 
Deputy Magistrate of Barh, to have carried off ** vast numb ts of cattle. 
The disease i^Mf/is said to have been prevalent in Chumparun, where 
the Civil Surgeon, Dr. Ooates, made a careful inquiry into its nature, symp- 
toms, and treatment. Segregation and “ nourishing slops *' are strongly 
recommended by this officer, who states that m this way nine- tenths of the 
herd will be saved. Mr. J. Burke, of the Pusa Stud, describes the symp- 
toms of a disease which attacked the dep6t bullocks in this year, which 
from the post-mortem appearances he concluded to be pleuro pneumonia. 

In December 1863, several cases of guti occurred among the 
ernment cattle at Dinapur. Captain 8. Chalmers, Deputy Assistant Com- 
missary General, who furnishes this information, states that this disease 
had recently been very destructive in the adjoining district, and strongly 
advocates the employment of kar( nimack for its treatment. In the 
eastern part of the same district A was severe in March and June, 
and one cattle-owner, Mr. Curtis, of Kamcolah. lost nearly a thud of his 
stock ; another, Khaggee Ramsan Ally, lost upwards of a hundred head 
of cattle. The symptoms related by Mr. J. J. Qrey, the Collector, are 
most characteristic of rinderpest. In another letter written in February 
1864, Mr. Qrey states that the disease 'Mast year seems chiefly to havo 
attacked buffaloes." Mr. A. J. Elliot, Collector of Tirhoot, rep irts in April 
1864 that 'Mast year a^ears to have been extremely prevalent in 
the north of the district.*' Foot and mouth disease attacked, in the rains 
of 1863, the cattle of the Pusa Stud 

In 1864, records of the prevalence of disease are more numerous and 
definite : guti prevailed in the south of the district of Shahabad in the 
month of June. In the Behar Sub-division of the Patna District " muiah 
raged with great severity.” In the Dinapur Sub-divis’on of the same 
District, dakuha (apparently a form of rinderpest) prevailed in July^ and 
August. Disease prevailed also in the Sub-division of Sewan. of the Sarun 
District, in the Buxar Sub-division of Shahabad, and in the vicinity of the 
Pusa Stud, in the Tirhut District. Mmop C. L. Brown, Pension Pay- 
master, D napur, states that disease existed in that station in March 1864, 
and was carrying off large numbers. He asserts that the murrain is 
i^astritist and advocates warmly a system of homoeopathic treatment. 

After the effort of 1864 interest and attention seem to have flagged, 
and records of disease become more rare. Occasional villages of the 
Buxar Sub-division of the Shahabad District are said to have been visited 
by guH, Dakuha also prevailed in Dinapur. 

continued to prevail in a scattered way in Buxar in 1866 and 
dakuha in Dinapur. In the Sewan Sub-division of Sarun, matoh and 
vaghah (a species of rinderpest without cutaneous eruption) were preva- 
lent. From a return received on the istof October 1870 from this district, 
4,600 cattle are said by the police to have been attacks with matah, and 
1,82a to have died. 

From July to December 1867 both guti and khura (rindemst and 
foot and mouth disease) prevailed in the Rhotasand Chainpur rarganae 
of the Shahabad District, said to have bten imported from the Chainpur 
hills. In Sarun 4,510 cattle are said to have been attacked w^th mai h 
and i,Q30 to have died. 
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From September to December 1868 sttlah is reported to have prevailed 
in the Rhotas and Sasseram Parganas of Shanabad. In Sarun4ita9 
cattle are stated by the police to have been attacked with maiah, and Hlstorloal 
i,88y to have died. . . 

In January 1869 siilak was reported to be dying out in the Bhabua 1868. 

Sub-division of Shahabad , in May it was again heard of in the Rhotas f 809« 

and Sasseram Parganas, where 42 villages were found by the police to 
have been affected by the disease. The same discaso broke out in April 
and May in the villages adjoining the Berhampur cattle fair. In Tirnut 
also cattle disease prevailed in the month of January; at Madhubani 
rindtTpest broke out in March at the station of Dinapur among some 
rattle which had been bought in February at the Berhampur fair. In 
NovcmuI er and December “ smalUpox ” prevailed in the District of Gaya at 
se\eral villages under the police lurisdirtion of Ultri. In Sarun, the police 
report ^1^41 cattle attacked, and 2,461 deaths among these. 

In the District of Shahabad caitle disease appeared again early in the i87o« 
year in the Champiir Pargana and Bhabua Sub-division ; the disease 
continued to prevail very extensively until the month of June. On the 8th 
and gth of this month the affected localities were vi&ited by the Commis- 
sion, and the prevailing disease was found to be rinderpest. This disease 
prevailed in the Sasseram Pargana also in the months of March and 
April. It was heard of again in August and September in the Chain- 
pur Pargana. In the month of May the same aisease was reported to 
prevail in several villages of the Patna District, but in a very scattered 
way, and in June seems to have disappeared. In the Gaya District the 
disease prevailed in January and Februaiy in the Purhul and Mohair Par 

? ^anas. In Tirhut foot and mouth disease was reported in February 
rum the Khajaulf village of the Madhubani Sub-division, and report.H 
came from Pusa in August that a ** catarrh with diarrhcca*' prevailed in 
some neigi bouring villages. In Sarun the number of cattle attacked by 
maiah is pul down by the police at 3,468, and of deaths at 1,669 » but no 
particulars are given as to locality, symptoms, treatment, etc. 

The information obtained from this Division is very meagre. 

The Commissioner, A. Money, Eeq., O.B., wr.ling in i866^ states that 
the inquiries which he had made ** lead to the conclusion that a disease ®*”<8iONi 
called by the natives guti ur small-pox is never absent from this part 
of the country; that it attacks cattle during the winter months ; and that 
it closely resembles the epizootic described by Dr. Palmer." Other 
reporters confirm the truth of this remark, and the periodical appearance 
of murrain in various parts of the Division at intervals of one or more 
years is a well understood and acknowledged fact, while data are 
wanting to determine when this periodical prevalence first commenced. 

The evidence obtained by the Commission in several villages around 
Purneah, proves that the appearance of disease stretches beyond the 
recollection of living men. 

^ 1 be inquiries made by order of the Government of Bengal in 1864 
elicited the fact that ehechack or small-pox was a well-known disease 
among cattle in all the districts of the Division. 

A practice prevailing in the district of Purneah was then brought to 18M* 
light which tends to provide for the frequent appearance and wide spread 
ofeontagious disease. Cattle are yearly driven for grazing in January and 
February from every part of the district to the Morang or Nepal Tarai, 
where they remain tin the middle of June. Both rinderpest ana foot and 
mouth disease are perennially present among the herds on these grasing 
gnmndSf and these diseases are carried back by the cattle returntttf to 
their several villages. This practice prevails very extensively in India— 
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indeed whenever the grassy slopes which encircle the base of hills 
DiviHON. without easy distance. Writing again in November 1866, the 

HIstorieal Commissioner reports that in 1^64 an unusually large number of cattle 
Sketeh. various parts of the district. He also remarks that the foot and 

mouth disease is a common one. 

An interval of several years now elapses in which no written or printed 
report exists of any murrain amon^ cattle. That disease was absent from 
the Division Is improbable in the highest degree, and the District Super- 
intendent of Police of Purneah, in a letter dated 14th May 1870. states 
that the disease was on the decrease during the previous 5 years. 
This shows that it was prevalent in that distnet, and though reports 
are wanting from the others, it may fairly be concluded, from the 
analogy of other parts, that it might have been found in the other dis« 
tricts as well. ** 

1868 . From January to June i 863 both rinderpest {maiah) and foot and 

mouth disease {choam ussia) are said to have attacked the cattle of 
Purneah, more particularly in the police jurisdictions of Kishenganj 
and Babanganj. These diseases prevailed among the cattle which went 
1860 . to the Morang. In 1869 the disease seems to have been brought back 
with the herds, and prevailed in the Arrourah Siib-division from Octo- 
ber to December In Monghyr also the existence of chechack is reported 
in December in the Balea Pargana. while in tne Santhal Parganas 
rinderpest prevailed in the Nalla and KurrOti police stations in March 
and April. The decline of the disease is attributed to the active 
elTorts made by the police in the way of enforcing segregation and clean- 
1870 . liness. In 1870 the aisease continued to prevail in the Balea Pargana 
of Monghyr in January and February, and was reported from the 
Chukye police station in March. Foot and mouth disease appears to 
have prevailed simultaneously. A few cases of mahamai are said to have 
occurred in the Kishenganj Sub-division in February, and rinderpest 
was found by the Commission to prevail in the neighbourhood of Pur- 
neah in June. The cattle had just returned from the Morang and 

a ht tne disease back with them. Another report was received in 
er, when the existence of disease was discovered in several villages 
of the Cushamour Thana. 

In February .yo cattle were attacked at Lachmanpur Ekdera, in the 
Bhagalpur District, with a peculiar disease, not named, whose symp- 
toms were,-<-shivering, falling down, stoppage of evacuations, flow 
of fluid from the mouth, ana death in 3 or 4 hours (poisoning?); 20 of 
these cattle died. Further reports were at once solicited, but no seizures 
or deaths, in addition to these, appear to have taken place. 

A later report from Bhagalpur mentions that great mortality had 
been caused in the Lachmanpur police station and Chye Pargana of 
that district in September ano October from swelling of the throat and 
diarrhoea, attributed by the natives to noxious grasses. 

Abundant evidence exists that cattle murrain visits the districts of this 
DIVISION. Division frequently and severely, though a veiy continuous or detail^ 
account of its prevalence cannot be given ; neither can any date be 
1838. assigned to its nrst appearance. As early as 1832, Dr. IMaopherson, then 
Superintendent of Vaccination at Murshidabad, observed that cattle 
were liable to what is called matak. There was at this period a very 
universal endeavour made to discover natural cow-pox. The supply of 
vaccine lymph obtained from England was unsatisfactory in its results, 
and it became known that cattle were liable to an eruptive affection to 
which the natives applied the same name as they applied to human small- 
pox. What could this possibly be but cow-pox 7 Or. Maephsrion accord- 
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ingly selected some cows lufFering under this malady, clothed them in 
blankets, and removing the crusts which he found developed on the 
udder on the gth ana loth days of the disease, used these to vaccinate 
children, and succeeded in producing a vesicle, to all appearance vaccine. 
From the vesicle so produced lym^ was taken, sent all over India and 
used for vaccination. This discovci^ took the medical men of India by 
surprise, and produced no little agitation at the time. Efforts were made 
elsewhere to imitate Dr. Macpherson*8 practice, and the experiments con- 
ducted in Sylhet, described under the Dacca Division, and the observa- 
tions of Dr. Duncan Stewart in Calcutta, presented in the papers rriating 
to the Presidency Division, were the offspring of the Murshidabad 
experience. Dr. Stewart, however, while sharing in the admiration and 
appreciation accorded to Dr. Maepherson's valuable discovery,*' makes 
some very suggestive remarks upon the subject. This sagacious physi- 
cian wonaers why the lymph of the vaccine vesicle of the cow was not 
used instead of the crust, and remarks that the stages of progress of the 
pock uere not minutely described. We now know that if the cases 
selected by Dr. Maepherson were what is now called maHh in the cow— and 
this is exceedingly probable, for the murrain seems to have been exten- 
sively prevalent in the district — he might look in vain for a well-defined 
vesicle or pustule, and that the eruption is essentially crusty or scabby 
ah initio. The most remarkable peculiarity noted in describing the 
effects of the inoculation of human beings with these crusts is, — that the 
effects were more severe than those caused by the usual vaccine virus, 
and this was looked upon as rather an advantage, inasmuch as it recom- 
mended the procedure to the natives of the country who had hitherto 
been accustomed to the more violent manifestations of variolous inocu- 
lation. In Calcutta the lymph soon became mixed up with that hitherto 
in use, and there is an absence of accurate detail as to its behaviour and 
results in other places. It was, no doubt, soon superseded by the 
regular supply, and it does not appear that, with the exception of the 
unfortunate Sylhet experiments, anv effort was made at Murshidabad 
or elsewhere to repeat Dr. Maepherson's practice. 

The following prdcis of Dr. Maepherson’s proceedings is extracted from 
the " Transactions of the Medical and Physical Society af Calcuitai* in 
which these and other interesting papers received by the Medical Board on 
this subject are printed 
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An aeeaunt of tern. oMorimmlt ntulvo to mteinoHon, ty G. G. Macphusom. 
Em., SuftHnlondint of Vaecinnfiau, MurMdabai,—dato4 tfth Novomior i83t. 

I)r. MMpherMn quote. . cireuUr from Medic.) Brord,— dated 4th June 1831, to 
the ellectthet public cuBfidence hot been io thaken in the powen of voccinktion, 
owin, to It. i.ilin|[ in many instance, to protect against .evere tnd ewn fatal attack. 
a vaiiote, that it » desirable to institute a aenea of inveatigatiooa and o.perimeot. 
for the purpose of regenerating the virus, and restoring it to its pristine activity, if so 
be toat it has dsgsneratedo 

pr. Msepheraon remarks thit in hu own experience he has invariably found 
egainst variola, and cites Instances of vaccination, induced 
myth ^isceHy ami imperfectly, modifying a sutequeot attack of emall-poa. He 
alto suggests that muen spurious vaccination is practised. 

He states that smalhpoa prevailed leverely in Murshidabsd and its vicinity In 
Mm, Jane, July, and Auguat 1833; he tried to induce variola in cowa by inoculation 
and covwing with contaminated blankets, but this was only follow^ by (ever, and 
a few niceis on the abdomen in one caae. Two cattle inoculated from these ulcers 
•kovrod no symptoms of disease. He next vaccinated two cows, which fevered, and 
one had 00 the 5th day a vesicle from which two children were inoculated, but only 
roarious vraination was induced. He proceeds,—** on inquiry amongst nie natives, 
1 learnt that the cows in Bengal are aubject to a disease waich usually makes Its 
apptaraace about the latter end of Aujgust or enrly in ^tember, to which rim same 
names tie given at to variola in the human aubjeott namely haeentOf maiak or 
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Selections from Report of Indian Cattle 

I and Oh the 24(h of August I was mfoimed that several cows belonging to a 
native of Moydapur were affected. 1 consequently detri mined on again attempting 
to regenerate the varcine virus from the original source. Iho animals which were Jt 
first affected, nmoiinting in one shed to i8 or 2u, had been for a day or two pre* 
viously dull and stupid. They were afterwards seized with distreseing rough, and 
much phlegm collect^ in the mouth and fauces. 1 he animals had ai parcntly at 
this time no inclination for food, or at all events they weie unable to satisfy then 
hunger. Their suffering seemed to be greatest on the 5th and 6th days whin 
there was considerable tevei, and pustules made their appearance all over the body, 
especially on the abdomen, which terminated in ulceration , the haii falling off 
Wherever a pustule had run its course. The mouth and fauces appeared to he (he 
principal seat ol the disease, being in some instances one mass of ulceration, which in 
all probability extended to the stomach and alimentary canal. In those cases wline 
the mouth was very much affected, the animals died apparently from inanition ; 
whereas in those cases in which the power of mastication or cvin of swallowing vijjb 
retained, recoveiy was much mnie rapid than might have been expected, from ti v 
pievious severe sufferings and reduced state of the animal. The mortality may be 
calculated at from 15 to 20 per cent.** 

He next remarks on the seventy of thmdisea e as compared with cow pox, as 
described at home, on the suppicssion of the secretion of milk in India, and on the 
nonliability of human beiogs to infection— a belief hrmly held by natives He 
now selected two cows belonging to one of his vaccinators suffering fiom mri/o/;, 
covered it with blankets, leaving the teats and udder exposed, and on the 7th da v 
two small pustules appeared on the teats of one, which dried up on 1 he 10th and 
the crusts were removed on the 12th day.** hinm these 11 native children were 
inoculated , In six no effect whatever appeared , two had very slight inflammation 
on the 3rd and 4tb days; two had considerable local inflammation and slight heat of 
surface on the 5tn, 6th, and 7th days, but no vesicle formed, although there was 
marked induration round the puncture. ** Ihe remaining rhild*t a^m was slightly 
inflamed on the 4th morning, and a vesicle was apparent the next day, whicn 
continued to increase till the 9th day, when 1 was much gratihed to find that it 
assumed all the characteristics of the vaccine ** The chilo, ^ months old, suffered 
much from fever for ^ days. In bubsequtnt vaccinations the symptom ic fever was 
partirulnrly severe. The disease wis now disseminated Two of thechildien thus 
vaccinated were inoculated with siiiall-pox, and both were found protected ; 5 
children thus vaccinated wore exposed to small-pox infection without result 
Several European children were successfully vaccinated. During the prevalence 
of matah among the cattle no case of small pox among human beings occurred 

The disease maiah again broke out severely in Murshfdabad in 
April 1833. The experiments above described were again tried, but 
Dr. Maepherson failed to obtain pustules. The mortality among cattle was 
mat. A child wras inoculated from a pustule on the udder of a cow. 
Slight inflammation of the arm ensued on the 4th and 5th days— no other 
result. There was no coincident small-pox among men, and no other 
animals were affected. 

In 1834 small-pox prevailed among men in Murshidabad. Variola- 
tion was acrain attempted on cows and calves, but unsurcessfully. 

Dr. Maopherson writes on the 4th of January i»3S that no case of 
matah had come to his notice since 1833. The unfortunate Sylhet 
experiments had by this time been published and discussed, and e\idence 
collected elsewhere by the Medical Board placed the severity of the newly 
discovered disease of cattle in such a strong light that the mind of the 
profession refused to accept it as an approved substitute and representa- 
tive of vaccinia, and the whole matter appears to have dropped. 

There now ensues a blank of 21 >ears in the history of cattle disease 
in this Division, but there is a distinct statement in a letter written by 
Mr. R, T.Soott, the Commissioner of Raishahye, m February 1864, that 
small-pox ’* was epidemic among the cattle of the Rajshahye District 
8 years before then. Mr. Oookburn, the Manager of extensive estates in 
the same district, states that baianto " prevans throughout Bengal,*’ 
and has been on the increase during the past three or four years. In 
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1864 more careful inauiries were made regarding cattle diseaseSf and in 
this Division the results were the same as throughout the whole of Lower 
Bengal, namely, that cattle murrains were found to be frequent and fatal 
Murrain** in Maldah is said to have " visited the district periodically, 
commencing in the month of August and extending up to the end of 
April, fluctuating in its severity and carrying off a great many cattle/* 
In Murshidabad a great number of cattle are said to die annually from 
epizootic disease. Several villages in this district were visited by the 
Cattle Plague Commission in |une 1870, and the universal testimony 
was that frequent outbreaks of the disease matah or basanto prevailed. 
One man of go years, the mundtU of a village, stated that he had seen 
the disease four times in his life, and that it prevailed there when he was 
a boy 10 years old. This removes the aisea^e back to lygo. Other 
st.atements were much to the same effect, some saying that they had seen 
the disease to years ago, sf>nie 20 years ago. and so on. The same 
is ssid of the Rungpur District. In Dinajpur is asset ted to 
prevail frequently, and “ often sweeps off herds of cattle." In Rajshahye 
bfistin/o occMrs at intervals of 2 to 4 years. In fact, the same tale is 
everywhere told in nearly the same words, and its burden is summed 
up in the expressions periodical prevalence" and "great mortality;’* 
and It is curious to observe here wnat is equally evident in other places, 
namely, that men, such .is agents of estates, zamindars, etc., who obtain 
a more intimate acquaintance with the rural life of India, lay a greater 
emphasis upon this matter. The experience of the Commission has 
abundantly affirmed the truth of this observation, and shown that, unless 
in seasons of great and exceptionally severe mortality, the people endure 
their losses uncomplainingly, and that in order to get at the real state of 
the case, the smooth stolidity or unconcern which would ignore, conceal 
or deny the existence of disease among their cattle must be disregarded, 
and a searching, hou.se to house, and village to village, investigation made 
The only record of disease in 1865 is from Rungpur, where the Com- 
missioner, Mr. W. Le F. Robinson, writing in January 1867, states, on the 
authority of the Magistrate, that disease, evidently rinderpest frem the 
symptoms assig^nedto it, raged at intervals during the two previous years, 
A belief prevailed that disease was brought into the district during the 
Bhutan war by the strange cattle passing through it, but the truth of 
this is doubted by the Commissioner, remarks that the disease was 
known in the district before, and that not many cattle passed through the 
district, though a great many were taken < ut of it. In 1866 a similar 
disease prevailed in Bogra very severely, and not more than 5 per cent, 
of the cases recovered.^ It is curious to note, now that the symptoms 
of the prevailing murrains come to be more closely investigated and 
better understood, that there is a tendency to doubt the propriety of 
calling them small-pox. This feature is very well illustrated in Mr. 
Robinson*8 letter. He compares the cattle disease prevailing in Bogra 
to cholera, and while a very correct and detailed description of the symp- 
toms renders it manifest that the murrain wa<i nought else than rinder- 
pest, and precisely what the Commission has found the natives call bf 
their names for small-pox^ it is said, in Rungpur, that " all agree that 
it is different from other diseases prevalent among cattle^ such as smallm 
Pox** The great difficulty has always been the absence of pustules, 
which is pointedly noted in the case of the Bogra disease. As this 
matter, however, has been amplv discussed, in treating specially of the 
nature and symptoms of cattle disease, it need not fie further enlarged 
upon here. 
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Two elaborate statements received from the districts of Rungpur and 
Dinajpuri showing the prevalence of cattle disease in each Police 
Division of these districts^ evidence the wide prevalence of basanto and 
other diseases during this year, i868. It appears also from a letter 
written by H. C. Wake, Esq , 0 . 8 ., Deputy Commissioner of Darjeeling, in 

i une 1864, that the cattle of these aistricts are driven to graze in the 
'arai during the dry months of the year. This practice provides, as in 
the case of the Purneah District (sec Bhagalpur Division), for keeping 
up infectious disease. Cattle are driven to one tract of country from 
hundreds of difTereny)laces, from one or more of which infectious disease 
may be conveyed. This spreads among the herds which are in free 
association with each other, and when the time comes for the cattle to 
return to their several villages, the disease returns along with them, and 
is thus carried to places where it had not previously existed. Under 
these circumstances it is probable that very few, if any, young ca^le 
escape being attacked with the disease ; and they thus acquire a protect 
Hon vkich accounts for only a certain probortion of stock being in any 
one season seieed vaih the disease. In 1869 disease continued to prevail 
extensively in Rungpur and Dinajpur; it also broke out in B^ra 
and Rajsnahye in November, and in Murshidabad in December. This 
latter outbreak has continued* to prevail and spread throughout this 
district up to the end of December 1870. 

The localities principally affected have been in the Sadar^and Jungi- 
pur Sub-divisions. 

In Rajshahye also reports of a severe outbreak of batanto were 
received in June from the Nattore Sub-division. 

In the district of Bogra the disease of 1869 continued to prevail 
durtnp; the months of January and February, oiid in the Dinajpur 
District reports received in April showed that the disease was stilt 
prevailing extensively, 678 head of cattle being noted as still ill when the 
investigation was made. 
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Prevailing Diseases of Cattle. 

The following note on this subject has been communicated by Dp. 
D. Wright, Residency Surgeon at Katmandu It confirms the evidence 
recorded at Darjeeling with regard to Thibet, showing that murrains 
are common occurrences on these hills, and, moreover, adds another 
link to the chain of evidence which proves that the Tarai is a *' home " of 
cattle plagues. 

** The diseases of the cattle here are six in number 
1.— 5'oft liiotffA.— The animal is unable to graze, and saliva and 
froth flow from the mouth. The disease is infectious. In the 
first three days nothing is done in the way of treatment ; after 
that ehuk, ».s., lime-juice, thickened'by boiling, is applied to 
the sores and given also internally. The disease is seldom fatal, 
e.— Faef Disease^ sAoroAd.— The animal is lame from sores between 
the hoof, and cannot walk. The disease is infectious and spreads 
rapidly among cattle. The treatment adopted is to make the 
animal stand daily m water for some time, and then to apply the 
juice of garlic, if maggots make their appearance, the pounded 
leaves oT the peach tree are applied. 

^^Diarrhcn and This disease is very infectious, and is 
always fatal. The symptoms are,— sunken eyes, dry month, and 
blooay motions 1 no treatment is known to do any g 03 d« If 
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there is merely watery diarrhoea, then ganja, salt^ and gut^ are 
given daily in equal parts along with some ricft The dose of the 
mixture given is one tola weight. 

^.^Khun ka bimarit blood disease.'^Tht symptoms are«— 'flatulency 
and constipation, retention of urine, staring coat, and drooping 
ears. The only treatment adopted is to give the animal the 
ujmoda or jiaaiu plant to eat, which produces a discharge uf 
urine and dung. 

5. — Feesr. — This is considered a fatal disease, and there is no treat* 

mentfor it. Buffaloes when attacked by fever are frequently 
bathed in a tank or river, and generally recover. 

6. — 6'a^arr/;.— The treatment for this is the same as for murrain. 
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“ The infectious diseases are generally brought into the valley by the 
herds of buffaloes and cattle that come from the Tarai and Bhutan. 

Such is all the information I can get out of my learned native, and 
the result of it all seems to be that both foot and mouth disease and the 
rinderpest are common enough in Nepal, and are known to be contagious 
and to be imported from the neighbouring districts. 4 

** The foot and mouth disease was prevalent during the past year, but 
just now the valley is free from disease.** 

In this, as in other Divisions, no precise date can be assigned to the first 
appearance of murrain among cattle, and the officials and inhabitants 
concur in asserting that plagues of various kinds have been of frequent 
occurrence, and that these occurrences extend beyond the recollection of 
the present generation. 

On this subject, Baboo Qoonabhi Ram Burooah. Extra Assistant Com- 
missioner of Gowalparah, writes.— ** 1 he oldest of men living cannot 
give any satisfactory account on this subject (history), The increase of 
communication between one place and another has brought and spread 
the plague.*’ “Plagues occurred in Goalpara in 1851, 1852, 1 868, and 
1869. Between these years also the plagues raged in the district, but in 
them it was very severe.” Mr. Wake, 0 .B., Deputy Commissioner of 
Darjeeling, mentions that in r86o there was a great deal of loss of cattle 
from disease in the hills, and that it appears to have been import^ from 
below (the Tarai). Surgeon J. C. Oolllne, writing in i86i, states that during 
the time that preparations were being made for the Sikhim Campaign in 
1861, a very fatal disease broke out among the Commissariat cattle 
employed in bringing up stores from the plains. This outbreak was 
described by several witnesses (Sikhim men) examined by the Cattle 
Plague Commission, who also deposed that the disease affected the cattle 
of s^eral Sikhim villages at the time. They further informed the Com- 
mission that rinderpest, known there as was well known in Sikhim, 
and appeared periodically from time beyond recollection in their country. 
A man from Thibet— Jungpen, a cattle doctor— was examined on the 
same occasion, and testifiM to the prevalence of the same disease known 
as ehunneah in Thibet, and his account of the spread of the disease east 
and west from Sarka, the salt-producing district, will be found at page 
ado. Foot and mouth disease {khuthha) was known in both countries, 
also in Bhutan. Both these diseases affected wild as well as tame 
ruminants. 

Rinderpest is stated by Mr. Wake to have been prevalent in the Tarai 
in 1863. He also mentions that numbers of cattle of all kinds died of the 
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Selectioas from Report of Indian Cattle 

same disease. Most of these came during the cold weather to graze, 
returning to Rangpur, Purneah, and Dinajpur at the commencement 
of the rains. The next record of cattle plague is contained in the evi- 
dence of Mr. John White of Sonada, who states that in 1864 at Maldram, 
about 4 miles on the Sonada side of Kurseong, a Lepcha named 
Ramprost owned 150 head of cattle, and lost them all from a kind of 
dysentery. They passed blood, and the interior of the rectum was seen 
to be of a dark, bloody, liver colour: these cattle had no sore feet.” 
Mr. Herrold, Manager of the Bullock Transit Irain, finding that plain 
cattle did not .stand hill work, sent men early in November 11^05 to 
collect cattle of the hill breed from the Morung. A few days after their 
arrival, towards the end of Decemoer, two became ill, one at Darjeeling 
and the other at Kurseong, on the same day : these died within 36 hours. 
The remainder, which had been with the diseased cattle for a whole night 
in the same shed, were removed, but they “ dropped off day after day (of 
the same disease), until on the 15th of December I had not one lett of 
the herd of upwards of 40 head." The symptoms described by 
Mr. Herrold are such as to leave no doubt that the disease was rinderpest. 

Lieutenant* Colonel Agnew, writing in August 1866, states that cattle 
disease somewhat similar to the Calcutta epizootic is nijt uncommon in 
the Duars and Cooch Hehar, and that in the Eastern Duars it proved 
very fatal last year (1865). The Deputy Commissioner of the Duars 
reported that the carcasses of disease cattle were to be seen in every 
villMklTOn^ no precautions were taken to remove dead bodies. 

iJffHerrold’s cattle again suffered in 1866. He says,— “ In March 1 
purchased 70 head of cattle from Nepal, and a week afterwards the foot 
and mouth disease, called by the natives khuratt, broke out among 
them. In April the first disease mentioned (rinderpest) broke out again 
among some new cattle the Commissariat bad purchased from Bhuteas, 
and in a very short time nearly all died. Some of these cattle, in a 
diseased state, were continually moving about the cart-road spreading 
infection, by which 1 lost very nearly 1 50 head of draught cattle, several 
head of milch cows and calves, and a great many natives in the vicinity 
of the cart-road lost their buffaloes and cows, 1 believe this disease is 
very common in Nepal; natives call the disease plague. ** The 

Darjeeling Municipality now took over charge of the train lately under 
Mr. Herrold’s management, and at the dep6t at Sonada a great manv 
cattle died— in fact, so many, that the train was closed tor a time. 
Mr. J. White, who had charge of this dep6t, states that all the cattle 
purged and passed blood. Mr. White further states that the disease had 
occurred yearly in the hills since that period. Rinderpest also prevailed 
in Hopetown (Mr John Stalkartf s tea garden) in 1866. 

Baboo Qoonsbhi Ram Burooah states that rinderpest was very severe in 
Goalpaia in 1868 and 1869. 

Early in September 1870, foot and mouth disease broke out at Suknf 
on the new cart-road between Silligorf and Kurseong. It had previous- 
ly been heard of at Titalyah and Suligorf on the Darjeeling road, and 
it spread stage by stage up the hill until it reached Darjeeling. Kur- 
seong and Darjeeling were visited by the Cattle Plague Commission in 
Octemer. The disease was found to be foot and mouth disease; the 
mortality was found to be very great on account of the contractors 
having to work their cattle after they became affected, In order to fulfil 
their contracts. It was ascertained that the mortality of cattle belonging 
to contractors was between 40 and 50 per cent, whife the deaths among 
the cattle of owners who had no contract was only about la per cent, 
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The statistics furnished by the Police are as follows 



Locality. 


Darjeeling • 
Kurbeong 
Mateigarh 
Souada . 
Pliansigarh • 


loTAL 


Attacked. 

Died. 

*37 

38 

333 

140 

323 

... 

45 

*7 

43 

a 

881 

187 


HUtorieal 


The mortality is .about 21 per cent., rather lean thati a mean between 
the rates ascertained by the Commission to prevail amongst the cattle of 
contractors and private owners. 

W. Gordon Young, Esq., Commissioner of Chittagong, writing in Janu- 
ary 1804, states that in the district of Noakhali cattle murrain frequently 
appears in September and October, and that in Tippera ** it has been 
for many \ears past very destructive among the cattle.* 

In (Jhittagong, where cattle are not numerous, no such murrain has 
apparentl) ever prevailed.** The disease is called hasanto and 
Bur rape ! 


In '1 ippcrah disease {matah, sitala or basanto) prevailed thr{)Ufl|put 
the district, and in July and August attacked the cattle of the fffider 
station Commillah.* The detail of symptoms leaves no doubt that it was 
rinderpest. 

Rinderpest continued to prevail very extensively in the district up to 
the month of September 1866. The mortality appears to have been very 
great, and type of the disease virulent. 

No record of the year 1867 has been furnished, but in 1868 rinderpest 
is said to have been very prevalent throughout the district of Tippera, 
and caused a mortality of 3,000 or 4,000. 

^ The disease continued to spring up in different localities throughout 
Tippera, and the mortality is thougnt to have been even greater 
than in 1868. The district of Noakhali was also this year severely 
visited, and basanto (rinderpest) was reported to fireyail very generally. 
In Chittagong, also, a partial outbreak of the same disease took place in 
the sub-district of Cox’s Bazar. 

Lord H. Uliok Browne, Commissioner of Chittagong, in a letter, dated 
8th February 18^0, states that cattle disease aoes not prevail in the 
Chittagong District ; that in Tipperah there is little disease ; in Noa- 
khali it has prevailed largely during the last three or four months, and 
in the hill tracts of Chittagong it was rather bad three or four months 
agfo. ** The truth 1 believe to be that the disease comes and goes, is 
virulent and mild at intervals in most districts.” 

In November a report was received from Tippera that guti (small- 
pox) prevailed in many villages of the Station Ballia. A sub sequent 
rroort, dated 5th Decemoer, intimated the disappearance of the disease 
after 169 cattle had died, and a still later letter, dated aSth Dece mber, 
informed that thellisease had re-appeared in one village, where seven 
cattle had died. 


Mr. Raban, Magistrate of Chittagong, rmorted, on the 17th October, 
that '*small-pox'^ was prevailing in the Chittagong District, having 
broken out in September: 107 cattle hid died among 130 attacked in a 
stock of 750 head. 


CHITTAGONG 

DIVISION. 
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Subsequently, no disease was reported to prevail in the district, but 
this was afterwards explained to refer to the town of Chittagong. This 
division was not visited by the Commission, because the reports received 
were too indeHnite to undertake a king and expensive journey upon ; but 
the papers appended to this summary will conclusively prove that the 
same diseases affect cattle in the districts of the Division, very much in 
the same manner as they do elsewhere in Bengal, 

It is certain from the oral testimony of several inhabitants of Assam, 
obtained bv the Commission on the occasion of their visit to that 
province, that cattle disease prevailed there previous to the British 
occupation. This event dates from 1S24, when Assam and its Depen- 
dencies were annexed to the British territories during the first Burmese 
war. They were formally ceded by the Burmese by the treaty dated 
24th February 1826. The ceded territory was attached to the Commis- 
sionership of the North-East and Rungpur. In 18'^') the territory of Upper 
Assam (the Districts of Lakhimpur and Sibsagar excluding Sadi v a 
and Matack) was placed under the administration of Rajah Foorunefur 
Singh, but in cor sequence of the failure of that Chief to provide 
adequately for the protection and well-being of the country and its 
inhabitants, and in consequence also of his neglect to render the stipu- 
lated tpbute. the territory was resumed in 18 ‘^8. After resumption it Wtis 
administered bv the Government of India in the Political Department, 
through the Commissioner of Assam and Governor General's Agent,. 
North-Eastern Frontier, till 1B39, when by a proclamation, dated 31st 
July, it was annexed to Bengal. The earliest murrain of which informa- 
tion could be obtained was that which occurred in the District of Sib- 
sagar in the year 1722, Sicabda (1797). This fact was communi- 
cated to the Commission by Babu Mohun Ghunder Burooah, Munsif of 
Dibrughar, who had heard the circumstance mentioned by his father. 

Veterinary Surgeon Farrell writes in his report, dated the 2nd April 
1870, as follows 1 came across an old Gossain who produced a book 
written in the Assamese character, and read from it that in the year 
1818 the Burmese invaded the country with a large army, and that soon 
after their arrival in Assam a great plague broke out amongst the army 
cattle and destroyed them all, spread into the country, and committed 
similar devastation ** The next notice of murrain is by Major Thomas 
Lamb, Deputy Commissioner of Darrang, who states that the first plague 
known in that district occurred in 1825, but that no detailed account 
of it is procurable. A witness, Mohun Qossain, deposed that murrain 
existed in the district of Rangpur or Sibsagar 10 or la years before 
the English took over the government of that district (1838). Another 
witness, Qunga Nath Nath, Munsif and Subordinate Judge of Gauhati, 
while informing the Commission that a plague prevailed in Tespur in 
1848, said that his father, then a man of 50, told him that a similar 
plague had prevailed when he was a young man of 28 or 30. This 
again gives the year 1624 1826. He also stated that before the 

British rule there was no regular communication beiween Assam and 
Bengal, The only catde that ever came into the country were a few sent 
to the Assam Rajah by the Rajahs of Goal para and Cooch Behar in 
the shape of buffaloes. Another witness, Hood Qossain, aged 65, a 
resident of Lahowl, District Lakhimpur and a Government pensioner, 
told the Commission that cattle plague had occurred in the year 1830 
or 1831. The next outbreak of which there is any record or recollection 
is that which took place in Darrang and Kamrup in 1848, 1849, and 
1850. The murrain at Tespur was witnessed by Colonel Rt Campbell* 
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who says In 1849 and 1850 plague attacked cattle at Tezpur, and Divi§iffl« 
so maily cattle died that it was found imposstble to remove them. ** In * 

1833 and 1853 a severe murrain prevailea throughout Assam. Mr. Qrote, 

Secretary to the Board of Revenue, estimates the total mortality at 
i20,coo cattle. The symptoms and post-mortem appearances of this t86|. 
plague were carefully described by Drs. Long ana Maclean in thf* 

Journal of the Agriculturil nnd fintticuUural Society ^ Volume XU 
page 2TO. The disease is said by Dr. Maolean to have commenced 
in Kamrup in 1852, and gradually to have worked up the valley 
through Nowgong and Sibsagar to Lakhimpur. The Revd. E. H. 

Higgs, a resident of Dibrughar. carefully studied the disease in that 
station In 1854 and 1855. He states that it was imported from Golaghat 1864 . 

by a detachment of sepoys rejoining their torps at Dibrughar. He 1665 . 

also slates that at that time the natives informed him that the district 
was visited by murrain every 20 years, and that since 1855 it has 
prevailed more or less every vear throughout the district. 

In 1864 the Commissioner of Assam reported upon the subject qf cattle 
murrains in reply to a general circular issued by the Government throughout 
Bengal. The outbreak ol 1853 mentioned by the Deputv Commissioner 
of Nowgong, who put down the number of deaths at 21,625 m that district. 

The Deputy Commissioner of Sibsagar states that in 1856 there *88®* 
was great mortality among cattle. From Kamrup the following report 
was received by the Commissioner : — A cattle murrain, apparently 
similar to that mentioned in the correspondence, ** (Madras) “ has been 
known in this district during the past eight years (t856«64) in the months 
of April and May and September and October.*' Cattle murrain visited 
the District of Dai rang in the years i860, 1861, and l86a ; and the j|g]* 

Deputy Commissioner observes that the tracts visited in i860 were those 1808 . 

in which the disease made least havoc in its next visit, and that one 
attack of the disease confers immunity from a second ; and in the Sib- 
sagar report 11 is stated that ’'domestic animals alone were not attacked, 
as deer and other wild animals were found dead in the jungle with the 
same symptoms. ” Dr, White also stated in evidence that rinderpest 
revailed in the Lakhimpur District in 1861, and that otitbreaks have 
een of yearly occurrence since then. Mr. J. D. Campbell, a Tea Planter I 
of Mungledai, Darrang, mentioned that during the monsoon of 18641 1804 . 

footand mouth disease prevailed in the district; and Mr. Driberg atates 
that this disease is very c^^mmon in that district, but seldom fatal. 

Colonel Agnew's general conclusion in 1864 was, that disease had prevail* 
ed in different districts of the province at various intervals within the 
last 10 ye<irs. Colonel Hopkinaon, writing in August 1866, states that in 
the Khasia Hills, and notably at Cherrapun)f and its vicinity, a 
cattle disease was prevalent in August 1863, and showed itself to be very 
fatal. No reports of any episootic disease among cattle had been 
received by him from the other districts since 1864. 

Captain John Gregory informed the Commission that there was mutrain 
among cattle in Nowgong in October and November 1866. A violent 
^itbrM of cattle murrain took place in the western portion of the 
Darrang District, more particularly in the Sub-division of Mungledai 

1867. The disease commenced in April and subsided in September. 

The loss, according to the return submitted by Major Lamb, the Deputy 
C^missioner, was 5,97 1 head of cattle. Mr A* Imthurn, the Civil Medical 
Omoer, gives the symptoms of this outbreak ; he mentions particularly 
that no unsound state of the hoof was perceptible, and no case of re- 
covery h^rd of. This description and the evidence of Msssrs* Drlbsrgi 
eruoe, and Campbell leave no doubt that the outbreak was one of rinderpest. 
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In 1868 severe murrain broke out in Kamrup. The disease appeared 
with great severity in April, May, and June, and affected not only ^ttle, 
bat mso sheep, goats, pigs, and wild animals. Dr. Purves' description 
of the disease leaves no doubt that it was rinderpest. It also prevailed at 
the same time in the Khasia Hills, and spread gradually into Central 
and Upper Assam, namely, into Nowgong, Sibsagar, Oarrang, and 
Lakhimpur. The fortnightly reports of mortality called for by the Com- 
missioner and summanm in Appendix No. 3 show that during the 
years 1869 and 1870 murrain continued to prevail in all the districts of 
the Division. The disease was introduced into North Lakhimpur in 
March 1869 ^ batch of Bengali buffaloes passing through the villages 

of Narainpur and Bangfang, near the Dikrang river. One of these 
buffaloes died of murrain close to the camp of the Deputy Commissioner. 
The disease spread through the sub-division during the succeeding 
months before it had appeared in the southern part of the district.^ The 
introduction of the disease into Dibrughar and its vicinity was precisely 
similar to the mode in which it was imported in i854> namely, by a 
detachment of sepoys rejoining the head-quarters of the 42nd Assam 
Light Infantry from Golaghat, where the disease was raging. This 
happened in June 1869. This Division was visited by the Commission 
in January and February. An hospital was established near Dibrughar 
and systematic aerations conducted. A large mass of information was 
obtained from otncials, planters, and natives, and is printed in detail in 
the sequel. The information obtained with regard to this Division is 
very complete, considering the difficulties in collecting it — physical and 
moral — which exist j and as here the first impressions of the Commission 
were gained and the most deadly disease witnessed, the evidence amassed 
has not been curtailed. Towards the dose of the year the disease 
gradually died out, and from the December reports it appeared that only 
a few scattered cases were occurring. 

The Province of Oudh furnishes evidence, as clear and ample as that 
already considered under the other Piovinces of the Bengal Presidency, 
of the frequent and widespread prevalence of murrains among cattle. 
Early records are, however, wanting, and not until very recentljj has the 
subject become matter of general attention or careful enquiry. This 
attention and inquiry have revealed so much sickness and death among 
cattle in nearly all the districts of the Province, that it cannot be believed 
that the revelations of 1870 disclose an exceptional prevalence or seventy. 
This view is further supported by the oral evidence obtained by the Com- 
mission in the neighbourhood of Lucknow in May 1870. The villagers 
were unanimous as to the periodical prevalence of murrain, and s^eral 
distinct instances of plague— in 1840, 1850, and 1859— w«e mentioned. 
Here, as elsewhere, there are a great variety of cattle diseases, known 
under different vernacular names; and it is difficult from the confused 
and meagre description to Identify them ; but rinderpest and foot and 
mouth disease stand out prominently among them, the former known by 
the names poknat vaha^ hatMa, bade, raae, murrt, burri, ^c., 
and the latter called if Aura, chupba, khang, tic. Having^ premised 
these general remarks, the information obtained from each Division will 
now be systsmatinlly summarised. 

SlTAFUR DlVISlOM, 

This Division forms the north-western part of the Province, and 
comprises the Diitricta of ffurJmh SUmpur, and 
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It appears from information siMlied by Mmra Oarnogy and Fby, who 
hold land in the northern part of tne OistHct off Kheri^ that murrains 
are frequently prevalent in the breeding tracts of the Nepal Tarai. I 
Mr, Carnegy states that in 1861 a plague among cattle prevailed, and, 
writing in 1870. he says that cattle disease existed annually during the 
past eight years in the neighbourhood of his estate. Cattle are here 
herded in the same way as in the Darjeeling and Kumaun Tarai, and 
murrain is here also perennially present, being conveyed into the plains 
when the cattle return, and nnding its way occasionally into the hnis of 
Nepal. Mr. Carnegy's interesting statement finks together the information 
obtained regarding the jungle tract or Tarai east and west (wds page 
253 )* ^ i 

Tn November 1867 ** a fatal cattle disease was reported to exist in the 
District of Kardui. ** Hundreds of cattle ** were dying in the villages of 
the district of a murrain characterised by bloody purging and in some 
cases maggot-infested mouth. Efforts were maae to segregate, and 
cattle were ordered not to be impounded,^ in case disease might be 
spread by this means. The symptoms of this murrain were studied by 
the Civil Surgeon, Dr. MoReddie ; they are those usually assigned to rinder- 
pest. He notes that the mortality was about 50 per cent. The statistics 
of this outbreak are entirely wanting, but the Deputy Commissioner 
notes that 50 and 100 cattle had died in two villages where particular 
inquiry had been made, and he was struck with the number of skeletons 
of cattle lying near them. 

This murrain was considered to be infectious, and measures were adopt* 
ed, apparently with success, to segregate cattle and prevent the spread 
of the disease to neighbouring districts. Inquiries were made about this 
time in the adjoining Disinct of Kheri, but no disease was found to 
exist. The Hardui disease seems to have died out in December ; it was 
called iMMrrf,-*-an indefinite term applied to any disease with much 
mortality. 

^ Although no official record of disease in the Kheri District in 1867 
exists, it appears from Mn Carnegy’s statement that murrain did prevafl 
in the northern part of the district from April to October. 

Ia — ^ » . - f • « ^1 . _ iil- J!— !I 




It appears from return! prraared in 1S70 that cattle diseases prevail* 
od in the District of Kheri both in 1868 and 1869, It is evident from the 
figures given with regard to S3 villages that a considerable mortality 
took place, and from the symptoms assigned to the difterent diseases 
named, though these are by no means clearly distinguished, it is evident 
that both rinderpest and foot and mouth disease prevailedy swelled throat 
being also mentioned under the term gatarua. Disease appears also 
to have prevailed in the District of Sitapur during the year 1869, the 
returns prepared in July 1870 assigning a considerable mortality to that 
year, and mentioning also outbreaks in the Baree Tahsil in the years 
1858, 1859, i860, l86f, and i86a. 

Csttle disegse prevailed in the Stindila Tahsil of the DiArict of 
Hardui In September i860, having spread thither from the MutliAbad 
fahsU of the Lucknow District across the Gumtf river. The disease 
•batedkiOctdber. 

. In 1870 muirain seems to have prevailed In all the districts of the DivS* 
Sion. It broke out in Kheri and Sitapur in April, and periodical tMHrhs 
^ere received from these districts from July to becember, showing that 
considerable losses of stock occurred. These returns are given In a sum* ; 

form in the sequel. In Hbrdui disease broke out in Angest 1870. ' 
Two forms .of disease are described by br. Mo1IeddJe,7**Bfr/, under which 
name ae describes the symptoms off rinderpest, and ihurot or foot and I 
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mouth disease. Fifty-two cattle had died on the 30th of September of 
153 attacked in a stock of 775* or 7 percent, of stock and 34 per cent, of 
attacked. 


Faizabad Division. 

This Division forms the north-eastern part of the Province and com- 
prises the Districts of Faitabad, Bahraich, and Gondoa 

In May 1867 cattle disease^called by the natives galsua — prevailed 
throughout the Faizabad District. The symptoms assigned to it are those 
of rinderpest ; the disease was considered intectious, and measures were 
taken to segregate and isolate the sick. These measures are said to have 
stamped out the disease. No record of disease exists with regard to the 
other districts in 1867, nor the Division in 1868 and 1869. 

In February 1870 Poknah broke out in Sunkheri. in Faizabad. and 
in August andT November in two other localities in the same dijf*rict; 
the losses were however small. The figures given are as follows 


Place. 

Stock. 

No. 

attacked. 

No. died. 

No. 

recovered. 

No. 

still ill. 

Sttnkheri «... 

106 

39 

17 

13 


Gurdftspur .... 

60 

16 

4 

• •• 

13 

Natirpur .... 

135 

116 

100 

4 

13 

Total 

301 

161 

131 

16 

*4 


This gives a mortality of 40 per cent, of stock and 75 per cent, of 
attacked. The symptoms assigned are those usually given— bloody 
purging, etc. 

In October of this year, the widespread prevalence of cattle murrain 
was reported from Bahraich. The diseases prevailing were called khang 
and gataruaf—hooi and throat disease. The symptoms assigned to 
the latter were so anomalous and suspicious that an inquiry was made 
as to wheiher cattle poisoning may not have been the cause of the deaths 
assigned to gatarua. This was, however, answered in the negative. 
The figures given in the repoAs received are as follows 1 — 


Place. 

Stock. 

No. 

attacked. 

No. 

died. 

No. 1 
recovered. 

No. 

still ill. 

Rbuarks. 

Pyaspur and Puch- 

316 

181 

38 

141 

13 

Khang, 

derorie. 

Chitramiror 

*54 

113 ^ 

54 

39 

39 

Khang and 







falarua. 

Gilawlie • 

301 

31 

*3 

5 

3 

Ditto ditto. 

Malabar 

ee« 

131 

55 

n 

31 


Sissyaralwan . 

455 

194 

79 

Ditto ditto. 





87 

Khmg. 

Total • j 

iiia6 

«49 

*39 

948 

i6a 
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This gives a death-rate from hhanq of 15 per cent, of stock (taking 
that of the blank village at 200) and 36 per cent, of attacked ; 3a cases 
are put down to gatarua — all fatal. 

The Deputy Commissioner states in a letter printed below that I|0 *t 3 
cattle died among 1,343 attacked (7g per cent.) in 47* villages of the 
Korasul Tahsil, and 4*176 of 9,838(42 percent.) in aig villages of the 
Nanpara Tahsil. Though the foregoing Information is subject to doubt 
as regards the type of the disease which prevailed^ it is valuable as 
showing that great mortality took place in the district from murrain. 

No information has been received from the District of Gonda. 


Rai fiARBLi Division. 

1 his Division forms the south-eastern part of the Province and com- 
prises the Districts of Rat Bareli, Partahgarh, and Sultanpur^ 

A return was received from Rai Bareli, dated the 14th April 1870, 
in which 12 diseases of cattle are named and the statistics of 10 years 

given. The cattle diseases named are 
marginally put down. Rinderpest 
appears to be known as haiwa, and 
foot and mouth disease as khura% 
for the rest, it is impossible to identify 
them accurately. The figures given 
are as follows In a stock of 205,904, 


•u. niiicasc 01 cnc dowcib. 

1 1 r worms io the stomach. 

September in each year. 

No specific record of disease exists until July 1869, when a great 
mortality was rejmrted from ** cholera and chechuck '* among cattle in the 
Partabghar District ; foot and mouth disease seems also to have prevailed. 
The mortality for the district is stated at 5,735 head of cattle. , The 
principal disease was no doubt rinderpest. 

In the District of Sultanpur also, hulka or cholera broke out in 
March 1859 Musafir Khana Pargana. The statistics of one 

village only are given by the Deputy Commissioner in' a return dated 7th 
March 1870. In a stock of 243, 56 had been attacked (23 per cent.) and 
38 had d\td f 15 per cent, of stock and 68 per cent, of attacked). 

During the latter half of the year 1870 murrain prevailed extensively 
in both the two last-mentioned districts. The particulars forwarded from 
time to time are given in a summary form below. Cholera— no doubt 
rinderpest — ^and foot and mouth disease are the two principal causes of 
sickness and mortality mentioned. 

Lucknow Division. 

This Division forms the south-western portion of the Province and. 
emprises the Districts of Lucknow, Unao, and Barakanki or 
Dumabad, 

, The first official report of cattle disease in this Division is from Unao 
in June i86q. The mortality was very great and general ; 83 per cent, 
of the cattle attacked are said to have died. The disease was colled 
■aaNrW, and smelling of the glands of the throat is the only symptom 
mentioned. The oral evidence obuined by the Commission snowed that 
Wut disease prevailed in this Division long anterior to 1869. Qp the 
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25,095 were attacked (ta per cent.), 
and 1^,934 died (9 per cent of stcck 
and 73 per cent, of attacked). Disease 
is said to have prevailed from June to 


I. Khura—hoof disease. 

а. throat swelling. 

3. Haku^ ditto. 

4. Ni/AarM-^sweiling of the Jaws. 

5 . Khar lit— \\xAi. 

б. BarrufA— awelling of stomach. 

7. C/raAaM~bleeding of the nose. 

8. ^atea— cholera. 

9. Meduki-^norci on the lip. 

j: g i_ 


1869 , 


I 860 . 


1870 . 
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1870 . 


BENARES 

DIVISION. 


I8t of September the Deputy Commisiioner of Lucknow reports that 
cattle disease had aopeared in the Mulliabad Tahsil of that district ; the 
symptoms dcscribea point unmistakeably to rinderpest. Isolation and 
burial of carcasses were enjoined. On the 15th of the same month a 
further report was submitted, showing that disease still prevailed in 
Pergunnans Mulliabad and Mahonah ; 341 cattle had died out of 770 
attacked, or 44*3. The disease is said to have died out in November. 

In the districts both of Unao and Lucknow cattle plague continued 
to prevail throughout the year 1870. In the former, the early reports 
concerned the Safipur Pargana, but during the last half of the year 
disease seemed to nave spread all over the district. The murrain was 
called /ififSfi— cholera— because purging was the most prominent symp- 
tom, but there can be no doubt that rinderpest was the main cause of 
sickness and mortality. In Lucknow the early reports concerned the 
Fargani of Bijnor. In the beginning of May this district was visited 
by tne Commission, and rinderpest was found prevaili^ in and around 
banthra, some 16 miles from the city near the road to Cawnpur. 

Reports continued to come from different parts of this district up to 
December 1870, and it is evident from these that rinderpest, called 
cholera, dysentery or looseness, was spread widely over the district and 
caused very material damage. No information has been received from 
the District of Barabankf. 

The history of cattle disease in the North-Western Provinces is con- 
siderably more meagre than in Lower Bengal, but they both possess this 
feature in common, that the source of interest in the subject was the same, 
namely, a communication from the Madras Government, similar to that 
which has been noticed at page 38, giving a description of the outbreak 
of murrain in the District of Karnul of that Presidency, and enquiring 
whether anything of the same sort had been observed within the jurisdic* 
tion of the Government of the North-Western Provinces. This letter 
(No. 1934, dated S7lh October 1863) was sent to the Sudder Board of 
Revenue on the 3rd of December, with a request that the Commissioner 
of Jhansi, in whose Division murrain had appeared in 1861-62, should 
be requested to furnish information on the subject, or "any other officer 
within whose jurisdiction distemper may have appeared. Dr. Pearson, 
Superintendent-General of Vaecination, was addressed separately on the 
same subject. 

la reply to this communication, the Sudder Board of Revenue 8ub<i 
mitted (aoth April 1894} papers regarding cattle disease in Dera Dun, 
Jhansi, and Lalaipur, which will be noticed hereafter. The reference 
to Dr. Pearson appears to have been without result. 

Early in the year 1868 fiyth January), the Government of India, in 
the Home Department, adidrnssed the several Local Governments, calling 
for papers relating to cattle murrain^ with a view to their publication in 
a volume of Selections. The documents above referred to were accoidingly 
transmitted by the Secretary to the Government, North-Western Provw 
inces (4th January 1868), and will be found at pages 200—204 of the 
Sd9cHims ^ftom the Records of the Government of India^ Homo Deport* 
meni,** No. LXIX, ^ 

In June of the same >ear the Commissioner of Allahabad aubmitted 
to this Government rep^s regarding cattle disease in the District of 
Banda which were subsequently forwarded (t4th July) to the Govern- 
ment of India, and will be found in the same volume at pages 203—207. 

Meantime, reports had been received by the Home Department 
regarding cattle disease in the Hanjui District of the Province of Oudh 
In November 1867 (Selections, pages i94-*i99)o Copies of these ^cn- 
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ments were forwarded to the Government of the North-Western Prov- 
inces on the 8ih February i868» with a view to ascertain whether a 
similar disease existed in these Provinces» and whether the abundance 
or otherwise of salt had any effect upon the health of cattle. This 
question was referred to the Board of Revenue, who issued a Circular. 
No. B., dated 37th March 1868, to all Collectors. This Circular elicited 
replies from all the Collectors of these Provinces, which were summarised 
by the Secretary on the 23rd July 1868, transmitted to the Local Gov- 
ernment on the 32nd July, and to the Supreme Government on the 
13th August. 

These replies, which are printed in the Selections (pages 208—216), 
contain for most districts the earliest extant records on the subject of the 
diseases of cattle in them, and will be frequently referred to in these 
sketches. This account of the development of information regarding cattle 
murrain in these Provinces has been written here once for all, and will be 
referred to as occasion requires. 

As regards the districts of the Benares Division, the Collectors of 
Benares, Goruckpur, and Mirzapur report that no cattle disease had 
appeared in their districts. Statements of this sort are to be understood 
as referring to known or reported cattle disease ; for the personal inquiries 
of the Commission in all the localities visited by them aisclosed, in these 
as in the Lower Provinces, a traditional or unrecorded history of cattle 
diseases, stretching back beyond the recollection of the present generation. 
This was notabl]^ the case with the Benares District, where oral testimony 
revealed the existence of cattle plague in the years 1849, 1855, 3i557, 
and 1865. 

The Collector of Bastf describes a plague which he calls petbhagip 
whose symptoms were ^ languor, refusal to eat, diarrhoea, bloody stoms, 
a swollen appearance, and sometimes maggot-infested lips,” and which 
prevailed in the Rastf Tahsil adjoining the Paizabad District. This 
may have been rinderpest, but the numMr of cattle affected by it is said 
to nave been small. In Bansf considerable cattle sickness prevailed 
in September and October 1869 ; eight different catUe diseases are said 
to be known in this district. 

The Collector of Azimgarh also reports that a good deal of cattle 
mortality >ad occurred on the confines of the Faiz£%ad District. It is 
worthy of note here that, as will be more fully shown in Appendix 4, 
a^ system of cattle poisoning was discovered in the Paizabad District in 
February 1869, and it is not improbable that this may have been in part 
the cause of the mortality noticed by the Bastf and Azimgarh Collectors. 

The report from Ghazipur is more precise. Cattle disease had 
occurred in Pargana Zamanea, on the Snahabad side of the Ganges, 
which was investigated by a farrier from the Kairantadhi Stud, and 
pronounced to be a contagious typhoid fever— no doubt rinderpest In 
the year 1869 cattle disease became a subject of great attention in 
Benares. It appears from the Proceedings of the Home Department 
(Nos. 172 to 174 of 2ist August) that cattle disease appeared both in 
the dismet and among the Commissariat herd in the earlv months of 
1869. It appears from a letter of Mr. M. Brodhurirt. the Collector of 
Benares, that up to the month of March **there had not been a mitiour of 
me existence. o! any cattle disease in the district.” In a report to the 
Suddet Board of Revenue (dated 4tb March) Mr. Brodhurit states that-i^ 


.. ”Afew months since thero wts some sickfien nnd loss of cnttln, bat M prmt 
•«•*? h) be any, except in two rillages of the Benares Tshihl, ^wh«r® 
mddetMe^loni is mid to have bmsastaln^among^t the cattle Iron a dimsse 

termed the astives ektehutk Reports wer^cslled for fMantbe 
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TahsUdars, and as a result of these a villaee-to*viltaflfe inquiry instituted. Prom 
th^se^ inquiries it appeared that the disease Md broken out in October i868. The 
Tahsildars had some difficulty in eliciting information from the people, but they 
found the symptoms of the disease to be,— hair btandingf on end, ears drooping, a 
sticky aaliva from the mouth, distention of the stomach, frequent purging— first of 
watery, then of bloody di8charges<*and death in from one to nine days after 
attack.*' 


The remedies used by the people are specified ; ghi^ the rind of 
k'jdha-^A kind of gourd,— fomentation of the face with ciecoction of nlm 
and piijas. The latter had been performed by chamars for money 
received. ^ The Tahsildap were inclined to believe that many of the deaths 
were attributable to poisoning. Mr. Brodhurst goes on to say that on 
. the 9th May he had seen cattle belonging to Rajah 8ir Deonarlan Singh, 
suffering in the neighbourhood of Beiiaies, Irom symptoms similar to those 
I above described. This, he remarks, could not be owing to poisoning 

I because the chamars were not allowed to take the hides. The Raja* had 
lost 13 cattle in Benares, and the same disease had broken out among 
I bis cattle on an estate near Syadpur, in the District of Ghazipur. 

The Rajah’s cattle were of superior breed and lived under good sanitary 
I conditions, and succumbed to the disease, while the weaker and com- 
I paratively worthless were not attacked, or if attacked, recovered. Cases 
1 of cattle poisoning had been brought to lij'ht in the district, and 27 
persons had been punished for the crime within 6 months ; arsenic being 
the poison used. In the adjoining District of Jaunpur the mortality, 
alleged chiefly from poisoning, hart been very great during the preceding 
few months. The result of the village inquiries is shown in the state 
in^^nt at page 35S, and the Collector surmises that the deaths had not 
pobably exceeded one per cent, of e'ristin^ stock. Proclamations had 
been issued enjoining^ segregation, and forbidding movement of infected 
cattle. While these inquiries were being prosecuted regarding the cattle 
of the district, disease had broken out among the Commissariat slaughter 
cattle in the military cantonments. The liisease broke out on the 13th 
of March 1869 amongst a batch of cattle which had been purchased at 
the Kat Berhampur Fair, in the Shahabad District, on the 10th of Feb- 
ruary, nnd marched to Benares, arriving there on the i8th, 13 days before 
the disease broke out. 

Four cattle died on the 13th March : these must have sickened some 
days before. The matter was reported to the Officer Commanding the 
Station on the 21st, and a special Committee was at once appointed *'for 
the purpose of examining the cattle and taking such steps as might be ne« 
cessaty to check the spread of the disease.’* Veterinary Burgeon 0 . Barrow, 
of the 19th Hussars, carefully examined the cattle, reported that they were 
suffering from rinderpest, and recommended separation, the slaughter of 
diseased animals, burial, quarantine, and continued inspection. His letter 
is printed in full at page 360. Accordingly, 17 animals were slaughtered, 
the skins were destroyed, the carcasses buried, and the sheds thoroughly 
disinfected. The disease died out by the 27th. The slaughter cattle were 
carefully inspected by a Veterinary Surgeon, and the meat by a Medical 
I Officer, and the strictest separation of sick and healthy enforced. The 

I result was that in a stock ot 330 head, 93 were attacked, 35 died, and 18 

I were destroyed* A second batch of cattle was bought at the same fair 

on the loth of Aorii, and marched to Benares, where they arrived on the 
l8lh of April. They were inspected and found apparently healthy, and 
housed with the remaining cattle ; disease, however, broke out among 
' them on the aand, four days after the introduction of the new cattle. The 

disease died out on the 7th May after 77 had been attacked in a stock of 

o. 551*594. 


Ledger. 


V 


FUgue Conimis8ion» 187 1« 


{H, T. Peasi,) 


OXBK. 


34O1 and 37 had died j 18 sheep were also attacked with similar symptoms 
atid 9 of these died. The destruction of diseased animals was not resorted 
to on this occasion,— separationp cleanliness, and medical treatment 
(bleeding, purgatives ana tonics) being the means employed to combat 
the plague. 

Attention was now directed to ascertain whether disease had existed 
at the fair or along the road by which the cattle had marched. It was 
found that a similar disease had broken out among 130 cattle purchased 
at the same fair and marched to Dinapur ; 10 dira out of 30 attacked. 
The Collector of Ghasipur reported that a “contagious fever" had 
prevailed among cattle in February and April at two of the halting 
places, and it was subsequently ascertained from the Assistant Magistrate I 
of Buxar that sitlah had broken out at the April fair and in some of the 
surroundir^ villages. All the correspondence summarised above was sent I 
up to the Government of India, and the matter attracted the notice of 
His Excellency the Viceory, who ordered an inquiry. A Committee was ' 
accordingly convened, consisting of Oolonet Turner, Mr. Brodhurst, Collector 
of Benares, Dr. R. Cookburn, Civil Surgeon, Captain H. D. t. Chester, 
Deputy Assistant Commissary General, and Veterinary Surgeon E. Stanley, 
5tK Lancers. This Committee, after a careful investigation, came to the 
conclusion that the disease was rinderpest, and was endemic. 1 hey 
could not recommend “ stamping out,’* but urged segregation and legis- 
lative action to that end. 

While the evidence regarding the prevalence of disease in the Benares 
District in 1869 is so strong and clear, the information from other districts 
of this Division is scanty. !n Jaunpur there was ** very great loss of 
cattle** during the year. This was attributed partly to disease and 
partly to poisoning. There can be no doubt that both causes were in 
operation. The deaths were estimated by Mr. Danleli, the Magistrate of 
the District, at 12, coo head, and it is very difficult to say how many were 
due to one or other cause. The impression gained by the Commission 
during their visit to this district was, that disease was responsible for the 
majority of deaths, and that here, as in other parts, poisoning was 
practised under cover of the disease, and that when a few cases of the 
fatter were discovered, the people were prone to attribute all their losses 
to a cause which satisfactorily accounted for solne. 

On the asth of January 1870 the Collector of Benares reported that 
cattle disease no longer existed in the district. It was found, however, I 
in April to be extensively prevailing, and in a return furnished by the 
Police, dated the f st of May, 1,139 deaths are reported out of 1,388 cases— 
8a pw cent.— probably an exaggerated statement. A careful local inves- 
tigation was made by the District Superintendent of Police. Cases of 
poisoning were discovered, but the investigations satisfied the Collector 
that these were few in number, and even after stringent orders for 
burial were passed and enforced, deaths continued to occur as before. 
The reports of the District Officers are full of interest and are given in 
detail. Veterinary Surgeon Lemon, Royal Horse Artillery, accompanied 
the District Supmntendent of Police into the district and studied the 
disease, giving directions for treatment. He found the disease so much 
milder in type than he had known it in England, that he at first doubted 
its identity with rinderpest. At the request of His Honour the Lieutenant*^ I 
Governor, this district was visited by the Commission on the 30th of Mi^. | 
The disease was found to be prevaifine in the immediate vicinity of the 
city of Benares, and cases were examined s the pothmotUm examinations 
made, and evidence taken, convinced them that it was the same form of 
disease which they had previously met with, namSly, rinderpest, an ; 
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opinion in which Mr. Lemon* after reconsidering all the evidence upon 
the subject* concurred. The disease in this district appears to have aied 
out about this time* and no subsequent reports were received. The 
District of Jaunpur was visited bv the Commission early in June, for the 
purpose of inquiring into the subject of cattle poisoning. Efforts were 
made to discover the existence of disease* but without success. Cattle dis* 
ease prevailed in the Ghaxipur District in July and August* but not in a 
severe degree* and seems to have been put a stop to by a heavy fall of 
rain. 

The Magistrate of Axirogarh reports the prevalence of checkuck in 
some tahsils of the district in April* May ana June. The information 
given is meagre. 

In the 1 Viscrict of Bastf cattle disease is well known* and both rinder- 
pest, (bhawanif etc ) and foot and mouth disease are said to exist. The 
latter prevailed in August towards the north of the district. Hqyen 
appears to be a common disease in the district* caused by improper 
feeding* and called parbhagihii etc. 

In Mirzapur disease prevailed extensively from March to November. 
The disease prevailed in 125 villages of Parganas Kuntil, Chunar, 
Robertseanj, and Barhar* the greater number of the villages being 
included in the latter. The diseases are called sitlah, rangvia, and 
baiass. In a stock of 347»754» 331^5^ cattle are said to have been attacked 
-^9*56 per cent, of stock ; 10,705 to have died — 3*07 per cent of stock, and 
32*19 per cent, of attacked | and 22,545 to have recovered. The diseases 
are pronounced infectious. Sitlah appears to indicate rinderpest* and 
as the symptoms are not clearly distinguished* it is difficult to know 
what the other two names represent 

In the District of Gorackpur no official report of prevailing disease 
was received $ but from a private letter received by a member of the 
Commission* it appears that both foot and mouth disease (khang) and 
rinderpest (chechuch are well known, and prevail yearly Other diseases 
are mentioned* which it is impossible, from the imperfect descriptions 
given* to identify* but hoven (bhaghi) is among them. 

The earliest written record of cattle disease in this Division concerns 
an outbreak in the District of Banda in the year 1868; but the oral 
testimony of the inhabitants of H amir pur* Cawnpur* and Fatehpur* 
obtained by the Commission* is to the same effect here as elsewhere* 
namely* that murrain has always prevailed from time beyond memory. 
The Banda disease broke out in February. The Collector, Mr. M. Sandys, 
reports in May that 1,310 head of cattle had died. The disease broke 
out in Pargana Tirohan, but it spread widely over the district. 

In one mousah of the Banda Pargana* 4:8 recoveries out of 6a cases 
are reported. In a later communication ( 16th of June), the mortality is 
pot down at 2*461 out of 5*095 attackedr^'B per cent. The disease was 
said tohavebMn tmpurid worn Independent States adjoiningthe district ; 
but the Collector points out that this could not be true of the Tirohan and 
three other pasganas. Strict injunctions had been issuad to isolate 
all diseased animals and prevent communication. The disease was 
deeliningt 

Mr. Bantfya writes again in August He describes the symptoms of 
the murrain thus At first languor, refusing to take food or water, 
prostration and fever 1 then, on the third or fourth day, liquid and bloody 
stools* which continue with greater frequency till the death of the animal 
—generally on or about the seventh day.*’ Sometimes the fatal issue was 
more rapid. No successful treatment was known* the natives giving 
split gram soaked in water, Mr. Sandys writes t— **Since the outbreak 
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the disease has appeared in 99 villages in this district. The total number 
of cattle attacked has been and total number of deaths 3465 ; 

nearly 50 per cent* therefore have recovered? ** 

He also describes khura, foot and mouth disease^ which prevailed 
consentaneously. A memorandum by Dr. Ringer is appended. In which 
sulphur fumigation is recommended. Dr. Ringer had ^rformed a post^ 
mor*em examination^ and found the intestinal mucous membranes much 
congested. 

The rralies forwarded by Collectors to the Board of Revenue's Circu* 
lar No. o show that no disease was known to exist in the Districts 
of Jaunpur. Fatehpur. and Cawnpur. From Banda the information 
above summarised is given. Cattle disease prevailed in Pargana 
Barali of the Allahabad District and its neighbourhood i up to 29th 
April 186S, 368 cattle had died. *1 he symptoms described are—" loss of 
appetite, discharge from mouth and nose, and eruptions." Segregation 
was recommended. In the Hamirpur District a disease similar 
to the Hardui disease had broken out. but the mortality was not 
great. 

The year i86q was one of great drought and scarcity of fodder in the 
North-Western Provinces. A very great number of cattle died in the 
Allahabad Division from this cause alone s but in the Districts of Hamir- 
pur and Jaunpur disease also prevailed, and carried off the impoverished 
cattle in great numbers. The evidence regarding it is stronger in the 
Hamirpur District than in the other. The Collector. Mr. E. B. 
Thornhill, gives a good account of the murrain in reply to questions 
propounded by the Government of the North-Western Provinces. 
He states that the disease is always present in the district, but more 
prevalent in some years than others. In 1869 it commenced towards the 
end of the cold weather and continued into the rains. It spread all over 
the district. The mortality is put down at 15,598. and the symptoms are 
well described. 

^ The evidence collected by the Commission on the occasion of their 
visit to Hamirput in Anril 1070 confirms this account of the disease in 
eve^ particular. The Collector of Hamirpur subsequently forwarded 
to Government a careful return of mortality, which, with tne Commis- 
sioner’s comment, is printed below. 

The mortality among cattle in the Jaunpur District was undoubtedly 
very great, and was mainly attributed to poisonings but there can be little 
doubt that both starvation and disease had muen to do with it. A good 
summary of facts concerning loss of cattle in this district is given in 
Mr. Croatnwalto's letter printed at page 362. and much more will be found 
in Appendix No. 4. Banda appears to have been free from disease 
during 1869. 

During the year 1870, however, both rinderpest or Mawnn/) 

and foot and mouth disease appear to have prevailed through- 

out the district These diseases prevailed also in the Sub-division of 
Kiewf. The mortality is put down In the District of Banda at 583. and 
in Kirwf at 198. 

The District of Hamirpur was visited by the Commission towards 
the end of April, and much valuable evidence was obtained regarding j 
the past outbreaks 1 but. notwithstanding a searching inquiry, no cases 
of nnderpest could be found in the neighboorbood of the station. Foot 
and nmutn disease prevailed there at the time, and rinderpest was said to 
exist in the western part of the district. In the town ofCawnpoce also, 
and Us vicinity, careuil inquiries were made as to the present and past 
existence of murrains* Foot and mouth disease was found, to prevail 
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among the Government cattle. The people were familiar enough with 
the usual diseases of cattle^ but no exact information regarding recent or 
present disease could be obtained. 

From Fatehpur, reports of an outbreak of disease early in March 
were received in May. The district was visited on the 21st of this month, 
and many cases of rinderpest — were seen, and evidence recorded 
showing that the disease was no new one in the district. Subsequently, 
a report of a severe outbreak of disease in the Ekdala Pargana of 
this District was received in September. The disease had broken out in 
July and lasted till the middle of Augustj mortality 140. The symptoms 
recorded are so vague as to leave some doubt as to what the nature of 
this disease was. 

The Commission also visited the Jaunpur District early in June, in 
order to investigate the system of cattle poisoning said to be rife th^e. 
Inquiries were also made with regard to disease, and the usual information 
was obtained — that rinderpest and foot and mouth disease were W^ll 
known, and visited the district periodically : no case of either was found, 
though they were carefully sought for. 

In August, a report of the prevalence of murrain in the Pur and 
Manjanpur Muzahs of Pargana Cheyal of the Allahabad District 
was received. A Native Doctor was deputed to investigate the nature 
of the disease. Subsequently, disease was ascertained to exist in the 
Karah Pargana, and on the 1st of September some cases were re- 
ported to have occurred in the Station of Allahabad. It appears from 
the reports received that both foot and mouth disease ana rinderpest 
prevailed simultaneously. The report of the Native Doctor refers un- 
mistakeably to the latter, while the Police Officer who investigated the 
disease describes the former. The last report fiom thi<i district is dated 
bth October. The disease was still going on ; but from the fact of no 
subsequent reports having been received, it is inferred that it died out 
or continued to prevail mildly. 

The information regarding cattle diseases in this Division is meagre. 
No written record exists prior to 1868, though the oral evidence obtained 
by the Commission tells the usual tale of penodical prevalence for very 
ma^ years. 

The replies to the Board’s Circular B contain the earliest information 
on the subiect. Both in Mafnpuri and Etah, cattle disease, similar to 
that observed in Hardui, in Oudh, is reported to have prevailed in the cold 
weather of i867*68« In Mafnpuri the disease broke out in October, 
and its symptoms were— refusal to eat, followed by much diarrhesa and 
fever, apparently with great thirst, exhaustion, and death about the third 
or fourth day. This is what the experience of the Commission has taught 
them to call rinderpest. Goats and sheep are also said to have suffered 
much. In Etah the disease broke out ibout the close of the rains. It 
was considered contagious. The loss was roughly estimated in the Etah 
Tahsil at five head per village. Sheep and goats also died in numbers. 
In Agra, Etawah, Farackabad, and Muttra no cattle disease had beep 
observed. 

The next official record of cattle disease is a re*port from the Parack- 
abad District, dated aist February 187a From this paper it app^rs 
that murrain had been prevalent in the district during the two previous 
years. The symptoms are vaguely stated, and the mortality noted was 
probably owing to more than one form of disease. 

In the month of March 1870 murrain broke out in some parts of the 
Etawah District. It was called plague, and the symptoms were 
those of rinderpest On the 15th May the village in which disease was 
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reported to exist was visited by the Commission. Disease was found to 
exist there and in many neighbouring villages and to have prevailed in 
other adjoining parts of the district. The people spoke of it as a familiar 
and frequent visitant. 

The District of Agra had been declared free of disease. The city was, 
however, visited on the 17th May, and careful inquiiy and inspection 
of cattle resulted in the discovery of three cases of rinderpest, and this 
disease was also found to be prevailing in some of the villages in the vicinity. 
The sickness and mortality had not oeen so severe as to attract the atten- 
tion of the Civil authorities. The same tale of periodical prevalence 
was told here as elsewhere. 


No, %f doatho. 

• 3*499 

• 

. 12,408 

7.730 


that htdun (rinderpest) was prevailing at that time. Other diseases of 
cattle— among them, foot and mouth disease— were said to be of yearly 
prevalence. 

On the i6th of September the existence of a plague •* of a virulent 
kind *’ was reported. The symptoms assigned to it point to a severe form 
of rinderpest. 

On the 1 8th of October the disease was abating. The mortality is put 
down at 1,384. 

No further report was received from this district. 

The Collector of Mainpuri reported in August that there was no 
disease in his district. 

From Muttra a report was received in November to the effect that 
cattle murrain occurred in the district every, year, but no specific information 
as to localitv and mortality was given, root and mouth disease and 


as to locality and mortality was given, root and mouth disease and 
maiah are mentioned as well-known diseases. 

The earliest account of cattle murrain in this Division is that furnished 
by F. Williams, Esq., Superintendent of Dera Dun, who writes in March 
i 864« After describing the disease called burr a rog, which, he says, 
resembles the Madras disease, and detailing the symptoms, which are 
those usually referred to rinderpest in this country, he states that the 
disease appeared in the Dun and Jaunsar Bowur in i86a. In the same 
year a similar disease broke out among the elephants in Dera and proved 
very fatal. Another disease called rerah is also described, to which the 
symptoms known to belong to foot and mouth disease are assigned. Both 
diseases are considered contaj^ious, and the natives thought that they had 
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the jungle as possible. Information of more recent date is contained in 
the replies of the several Collectors to the Board of Revenue’s Circular B. 
The Superintendent of Dera Dun reports that the disease prevailed in 
1867 in two villages, one in Eastern and one in Western Dun. The same 
symptoms are assigned and the name w»ha given. Well-conditioned 
cattle are said to be more liable to attack. He states again that the people 
practise segregation. 

The Cmlector of Saharunpur reports that the cattle disease called 
TMU rorah, or rorh had been “unusually 

SrtirSmor . . ^ virulent” in his district dunntf the latter 

RwU . ; . I ts part of the rai^eeason The mortality 

Deoband • • . ia,4^ as given by the Tahsildars is marginally 

Nuksr .... 7*700 quoted, but the Collects does not place 

, n .7 much reliance upon their statements. The 
rotel • 34*8^ disease had spread all over the district, atid 
theColiector was awaiv of its existence 
for years past 
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The Collector of Maxafemagar statei that disease generally occurs 
towards the close of the rains. The symptoms descnbed are those of 
rinderpest. In October 1867 about 10 per cent, of the cattle of the dis- 
trict died. 

The Collector of Meerut states that rare foot and mouth disease— 
Is the only form known in his district. He^ however, gives under this name 
some of the symptoms belongiiig to rinderpest. The disease, he says, is 
infectious, and prevails from August to the end of S^tember. In 1867, 
in one village of Barnawa Pargana, 200 cattle died in two months. He 
also mentions that in 1866 large numbers of sheep had died of a distemper, 
the nature of which he did not know. 

The Collector of Bulandshahr states that from November to January 
cattle suffer from ** a species of influenza accompanied by diarrhesa. ’ The 
Collector of Aligarii states that there has been no cattle disease in his 
district. 

The next series of reports regarding cattle diseases in this Division 
was elicited by the circulars and queries of the Commission. The districts 
of Meerut, Bulandshahr, and Saharunpur were also visited by the Com- 
mission and much valuable information thus obtained. 

In May 1870 the Collector of Meerut reported that foot and mouth 
disease had prevailed in March. In June the Tahsildar of Haupper 
reported that disease had broken out a month before in the village of 
Dnanowra ; the symptoms described are those of rinderpest : 10 cattle 
had died in the village. This village was visited on the 28th of July, and 
satisfactory evidence was obtained regarding the present and past pre- 
valence of rinderpest. In Ai^st another report was received from this dis- 
trict reg[arding a village, nrnagar, in tne Garmukfesar Pargana, in 
which rinderpest had prevailed for 15 days. On the 28th of April the 
Coliector of Bulandshahr forwarded a return showing that cattle disease 
was very prevalent in the district. 

This disease was called hhurpuwa^ but the description of it and the 
mortality attributed to it showed that many of the cases must have been 
cases of rinderpest. This surmise was verified by the Commission on the 
occasion of their visit to the district in July. Fortnightly returns of the 
prevalence of both diseases have been regulariy received since then up to 
the 15th December 1870; both these diseases appear to have been pre« 
valent throughout the district, and the Collector has attached greater 
credit to the later than the earlier figures furnished by hiS subordinates in 
the Revenue Department. 

Disease was also widely prevalent in the Saharunpur District during 
this year. It appears to nave commenced as early as December 7869 in 
some villages, and a return furnished by the Collector on the 3rd of August 
shows its prevalence in aa villages m the Parganas of Rurki, Jowala* 
pur, and Nfalur. Two forms of disease are specified— or rinder- 
pest and iedh or foot and mouth disease; but in the returns the two 
forms are eviden^ mixed up together, and their value is accordingly 
much impaired. They show a mortality of 1,184 in a stock Of 10,746, or 
It per cent. The principal symptom assigned is dysentery. This district 
was visited by the Commission on the and August, and the disease maini 
or leraa identified as rinderpest. Severai cases sere examined and animals 
examined post mcfUn. * 

The Collector of Aligarh reported (itth July 1870) that the diseaM 
khurpuccaa and mupicca^^iooit and mouth disease— prevailed in the 
Parganas of ChandauS (9 villages) and Khair(ii villages) in the Khair 
TaMildflri, in the iiorth«west of the Aligarh District, since the end of 
May 187a In a stock of 2^075, 1,535 cattle had been attacked (74 pe 
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cent) ; 369 had died (17 per cent, of stock and 24 per cent of attacked) ; 
1,166 had recovered. 

The disease was considered inf^tious, and the symptoms assigned are 
a mixture of those of rinderpest and foot and mouth disease, showing 
that both forms prevailed simultaneously. 

The disease was reported to have disappeared on the aand of July. 

A careful report on the subject of cattle diseases in the District of 
M&zafernagar is printed in the sequel, showing that both rinderpest and 
foot and mouth disease are well known in the district and frequently 
prevail. 

The Superintendent of Dera Dun, in a letter, dated 25th November 
1870, describes 6ara^ii^— -rinderpest^and sore feet as the liUseases of 
cattle known in that district. 

The earliest information from this Dirision is that contained in the 
replies to the Circular of the Board of Revenue (No. B, dated 27th March 
1868). These represent more prevailing cattle murrain than the replies 
from any other Division. 

The Collector of Bijnor describes a virulent murrain which raged in 
his district during the cold weather of 1867-68. It was most common in 
the Forest Parganas of Barapura and Afzalgarh, and along the Ganges 
Kadir, but was not confined solely to these localities. It was known 
by the names bedttn or chernt and was believed to be contagious. 

'1 he mortality was stated from different places to have oeen one-half, 
two-thirds, and three-fourths. The symptoms assigned are a mixture of 
those of rinderpest and foot and mouth disease. I'he treatment, also, is 
p.ytly that employed in foot and mouth cases— poultices of the leaves of 
kikur, kuchnar, and ag, and in rinderpest— cakes of peas or rice flour 
soaked in oil. 



1867-8li 


The Collector of Moradabad reports that in September and October 
(1867) there was some mortality among bullocks and cows. The disease 
was similar to that which had occurrra in the Hardui District, in Oudh 
-Rinderpest. The mortality was great, and it prevailed mainly among 
the herds of the Tarai and Ganges Radir. 

A special report from the Superintendent of the Tarai Parganas 
tells a tale of great mortality. Disease commenced after the rains, and 
continued till the latter end of January 1868. The returns collected 
showed that in a stock of 46,880 head of cattle, 12,221, or 26 per cent., 
were attacked ; and 8,912 died, or 19 per cent, of stock and 73 per cent, 
of attacked. The symptoms are descriWl briefly as intense thirst followed 
by bloody stools. The animal generally died on the third or fourth day 
after its attack. The disease Is stated to be as n$w one, and is called 
was practised, and the cattle of the Tharu population, 
who Uke better care ot their cattle, were not attacked. 

Collector of Budaun states that the disease described in the 
District is a very common one, and called bmiun, 
i he Collector of Shahjehanpur states that the disease appeared in 
^ Pargana Jellalabad from August 1867 to January 
leoo. ^ 

. . Collector of Bareli reports that no such disease had appeared in 
nis district Murrain was at this period, therefore, well known and very 
nte in this Division ; and it is interesting to find that here, as elsewhere^ 
moat marked among the herds upon the graring gromids 

, In December 1868 a severe outbreak of disease occurred at Amsot^, 
in the Bijnor District, among the heads which were driven to grtse | 
there, owing to the drought elsewhere. An establishment was entertained 
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1870. 


for the purpose of preventing the spread of the disease by segregation, 
and the result appears to have been favourable, the disease having disap- 
peared in January. 

Disease was again reported to exist in the same grazing grounds at 
Najibabad, towards the north-west of the district, in September 1870. 
The form on this occasion was pukka and ckupka. Other diseases had 
also prevailed in the jungles, and deaths had been numerous : rinder- 
pest — b$dun — was no doubt the chief cause of them. 

In the District of Shahjehanpur cattle disease prevailed during the 
first half of the year*' in almost all the parganas and villages of the 
district.” 

No precise account of this prevalence has been received but the names 
and features of the diseases given show that both rinderpest and foot and 
mouth diseases were among them. 

In August 1870 the Collector of Bareli reported that disease-^ violent 
diarrhoea and g^eat thirst— -had broken out in and around Muza Ukka, 
Pargana Asald. Ihe disease was bedufif and had broken out two 
months previously. In Ukka alone, in a stock of about 1,000 cattle 225 
are said to have been attacked (22*5 per cent.), and 2^ to have died (20*6 
per cent, of stock and 91 per cent of attacked). The disease was con- 
sidered infectious. 

On the 15th of August this disease broke out among the Commissariat 
slaughter cattle in the town of Bareli. Measures of segregation were 
immediately adopted. The affected cattle were removed and the unaffect- 
ed divided intonve lots, and kept apart at convenient distances; 55 
were attacked and 3a died ($8 per cent.), the disease dying out on the 
25th August. Hitherto the symptoms had been those usually observed, 
violent purging, etc,, but on the zOth the type changed : 27 cattle were 
attacked with a breaking out over the body, accompanied with constipa- 
tion of the bowels This change in symptoms is ascribed to the cattle 
being fed with dry hhvsa instead of green grass ; of the latter disease, 
4 diS ; the remainder were treated by Dp. Oorbyn, and with apparent 
success, with laxatives, and sulphur ointment externally. 

Colonel Mills attributed the outbreak among the Commissariat cattle to 
infection by the sick cattle of the town of Bareli, which were in the 
habit of grazing within cantonment bounds. No subsequent report was 
received from this district or station. 

The Collector of Moradabad reported in August that foot and mouth 
disease had prevailed in the district since March, more particularly on 
the borders of the Tarai, He subseouently reported that in 60 villages 
of one pargana, among 2^,036 head of cattle, 81 1, or 3*3 per cent., had 
died during the previous 0 months; among 15 attacked, 8 recovered and 
7 died. This looks an enormous mortality from foot and mouth disease ; 
but the Collector explains that more probably only severe cases of 
illness were entered among the sick. 

A subsequent letter, dated 2 ist October 1870, shows that,^ as a result of 
a careful local inquiry, disease was found to be widespread in the district. 
Mr. Danlell appends to this letter a return eigbracing statistics of 29 
out of 250 rillages in which disease had been found to exist, and where 
it had wen most severely manifested. 

A report from the Collector of Budaun, dated and Septembw 1870, 
stated tnat in June the cattle of that district had been affected with both 
pukka— loot and mouth disease— and rinderpest. The evidence 

above summarised is thus conclusive as to both these forms of disease 
prevailing frequently, and sometimes with great severity, in allthe dis- 
tricts of Uiis Division. 
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1 he Commissioner of Kumaun states, in his reply to the Circular of the 
Board of Revenue. No B, dated 27th March 1808, that '* cattle disease 
IS as well known in Kumaun as small-pox among human beings *’ The 
disease is called mant and comes every >ear When it comes regularly, 
It IS less fatal, but when two or thni )ears have elapsed, it appears in a 
verv virulent form , this man only attacks cattle once, and a mantuar 
bullock or buffalo is much more valuable than one that has n t had man 
The disease is considered contagious, but no attempt is made at separa* 
tion 1 his IS not a result of apathy, but from a belief of the people that 
an animal must get the disease, and the sooner it gets ovei it the better 
Man IS considered identical with the Hardui cattle disease described by 
Dr MaoReddie and is said to have been known in the hills and Bbabar 
forests /'rom (f old ^ it is even known in the Snowy Range, and sometimes 
c 1 riLS off large numbers of jubus (a cross Ix^twecn the cow and yak) ; 
but in such cases the disease is believed to be taken up by the Bhutea 
traders from the lower country ” 1 his fits into the evidence collected at 

Darjeeling concerning the prevalence of disease am mg the cattle of 
Nepal and Thibet, and is further confirmed by infoimation obtained from 
Dr Wrightj Residency Surgeon at Katmandu Horses, sheep, and 
goats it IS further stated, are not known to be attacked by man. 

1 he local officer at Kumaun states that the cattle of the eastern par- 
ganas have been suffering severely from this disease. 

1 he information from Garhwal is to the same effect. Man had been 
prevailing from October 1867 to january 1868 in the Bhabai forests of 
the district about half of the affected cattle are said to have died. 

Ihe only information obtained ftom this Division in addition to the 
above is a letter from the Commissioner of Kumaun, dated the 28th July 
1S70, in which It is stated that no disease prevailed at that time, but that 
Iff /7n comes every ) ear and has been always kiown in that part of the 
country. There can be little doubt that this man is rinderpest, and it is 
to be remarked that foot and mouth disease is not mentioned in these 
reports 

Central Provinces. 


An isolated notice of cattle disease at Saugor m 1830 exists in a report 
on vaccination by Mr Campbell, Superintending Surgeon, who says 
It 18 worthy of remark that during the prevalence of the epidemic 
(small.pox) in this district, great numbers of cattle died of a disease which 
the natives distinguish by the same name which they use for variola, 
namely, matahm* This note is interesting as showing that, though detailed 
descriptions of murrains do not exist until very recently, there can be very 
little doubt of their prevalence before particular attention was directed to 
the subject. In the aosence of anv data on which to found a historical 
statement, it is thought better to prepare the following prdcis of informa- 
tion which has accrued within the last few years, according to the divisions 
of the province The sources of information aie, js/, snort notes in the 
weekly returns of rainfall published in the C$ntral Provtnas Gatette ; 
and 2 nd, the replies from District Officers, elicited by the Commission’s 
letter No 37a, dated 14th June 1870. 

Naopur Division«»( D istricts Nagpdr$ Bhdnddra, Chdnddt Wardhd, 
and Bdld^hat) — Cattle disease was noted as prevalent In the Nagpfir 
Tahsili of the Nagpiir District in December. 

Cattle disease prevailed slightly in Nagpdr In Januaiy and again In 
In B^dghdt, Taluka Badra, in January, April, and May, and in 
Chai^d (Rajgarh Pargana ami Mhiil Tahsili) in Februar)^ March, 
and ApriU 

55I-S94- 


kuhaun 

DIVISION. 

HIstoploal 

Sketch. 


1670 


CENTRAL 

PROVINCES. 


General 

Summary. 

1880 


1897 . 

tsea 


66 


Th« Agricultural 


OXEN. 


Selectioiii from Report of Indian Cattle 


pSim 

'Msr' 

Oenaral 

Sammary. 

1869. 

1870. 


1889. 

1870. 


Foot and mouth disease (chankhurah) was reported to prevail in the 
Mhul Tahsil of Chindd in April. Cattle disease was again reported in 
the Rajgarh Pargana of Chdndd in September. 

Cattle disease was very prevalent in the Chdndd District throughout 
the year. In April it is reported to have appeared in the Barhampuri 
Tahsil, and subsequentlv in the Mhul Tahsil. It is reported as 
continuing to prevail in May and June, and towards the end of June has 
appeared in the Warora Tahsil. During July it is said to be on the 
decrease. On August 6th k is noted on the increase in Mhul, especially 
among buffaloes. The disease continued to prevail throughout August, 
September, October, November, and December, in which month a decline 
is noted. The name of the disease is not indicated. 

Cattle disease also prevailed in the Bdldghdt District. In April foot 
disease was reported. In May small-pox broke out in the Sangf Par- 
gana and Kionapur Taluka. In June the disease is noted as continu- 
ing. In July it IS said to have brolcen out among the cattle in^he north 
of the Dhansoa Pargana. In the beginning of August it is noted as 
spreading ; towards the end of the month it is noted as very prevalent 
and fatal. In September disease is said to be decreasing, and later on 
in the month to have nearly disappeared. In October and November 
**foot rot ’* is noted as prevailing in the Paraswara Tahsil. 

The Commissioner of Nagpur reports in his letter, dated 6th Septem- 
ber 1870, that the bad diseases of cattle known in the Division are 
** small-pox,” known as matah or marai, and khur(, foot and mouth 
dise^e. ** Sporadic cases of the former occur from time to time in every 
district ; but every four or five years the disease becomes epizootic andjcarries 
off a large number of cattle.” The symptoms described by Mr. Ramaewamy 
are, — at the first a flow of tears from both eyes, low spirits, and then 
purging; death takes place in from three to five days, and the mortality is 
put down at 75 per cent. 

JiBALPua DivisiON^fDistricts Jaholpur^ Sagur, Dumoh, Seonit and 
A/a/f d/a).-* Cattle disease is reported from Sagur in August, September, 
and October. 

In September cattle disease (bhonda) is reported among buffaloes in 
some of tne Khorai villages of the Sagur District. The prevalence of 
this disease is again noted in October. A sudden outbreak of ** cow- 
pox '* and disease of the hoof at Naraingunj in the Mandla District 
and the neighbouring villages is reported in August 1870. In the report 
for the week ending ist October the following information is given : — 
** At Ramgarh, early in September, 10 cattle were attacked with the 
disease called ^atoA»a— all fatal ; no fresh cases at Pindrai. Fourteen 
head of cattle were fatally attacked with a disease called sarfal 
(swelling of the neck) on ^st August, and 5 more on 24th Septemto : 
no fresh cases.” On 8 th October it is noted that *'13 head of cattle 
were fatally attacked by the disease called goniha^ or cough, at Bijanra 
on 35th September ; of these 3 died and 10 recovered ; no fresh attack 
since. At Deolapdr 10 cattle were attacked with the above disease; 
5 recpvered and. 3 died ; no fresh cases.” On sand October it is noted 
that at Dadha 12 cattle were attacked with cow-pox; 3 died and 9 re- 
covered. At Kundra 35 head of cattle died from cow-pox: no fresh 
cases. Again, on 5th November, it is reported at Shopura, ”30 head of 
cattle were attacked with a disease— name unknown ; they throw up 
water and are suffocated ; 3 o died and 10 recovered.” 

The Commissioner of Jabalpdr gives a summary of information 
obtained from District Officers. 

Jahalpur.^Chechack or maiah prevailed during the rainy season of 
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1869, alio paiakna ; the former is evidently rinderpeitt and in the latter 
there is eidainess and swelling of the throat : ^rd or ^th of the cattle of 
the distnct are said to have been carried off. 

Under date 19th October 1870. the Deputy Commissioner reports the 
prevalence of these diseases in Tahsilf Murmara of the Jabalpur 
Distnct. 

Two diseases called ghorka and snrka prevailed in 1869. 
The former seems to be rinderpest, and the latter pleuro-pneumonia. 

Epizdotics occurred in 1865-6^-68*69, names, 
sohagput, baikra, and ehechack. The latter two seem to be rinderpest. 

Seonu-^No epiz 5 otic disease prevails. 

Mandla — An elaborate tabular statement is forwarded, showing that 
rattle dibease prevailed extensively in the vears 1869 and 1870. The 
following is a summary of it i^Poka prevailed in 1869*70 in Talukas 
Tholpur, Niwari, Manh, Inpli, Burhars, Pandaria ; symptoms,— 

*' the skin becomes scurfy and falls off, the saliva is excessive, and the 
bowels are severely purged duration four days ; mortality,— in 1869, 
704 died of 748 attacked ; 1870, 53 died of 60 attacked. 

Ghurka prevailed in 1869*70 in Talukas Sagur, Manfi, and 
Bambini ; symptoms.— the neck becomes swollen, the head is in constant 
motion, and the animal refuses to eat and dnnk ; duration three days; mor- 
tality,— in 1S69, 56 died out of 62 attacked ; 1870, 47 died out of to 
attacked. Brynza prevailed in 1869 in Talukas Mutfurkat, Mudmi, 
Madequite, and Bijeygarn : symptoms,— gradual wasting away; dura-! 
tion, four months ; mortality,— 573 died of 901 attacked. Mafah prevailed | 
in 1870 in Talukas Gopi, Mutfurkat, Mudmi and Indra: symp- 
toms,— the animal becomes sluggish, the eyes close, blisters then appear ; 
duration, three days; moitality,«-i27 died of 260 attacked. Khura 
prevailed in Talukas Ramnagar and Ghugri in 1869-70; symp- 
toms,— the hoof gets sore ; mortality, — in 1869 14 died of 165 attacked ; 

1870, 119 died of 211 attacked. Nakmrka prevailed in 1869 in 
Taluka Sufti : symptoms,— “ head in constant motion, salivation;** 
duration, 'three days. The liver is said to be found inflamed and full of 
water post mortem ; mortality,— 10 died of 15 attacked. 

By ha prevailed in Taluka Mutfurkat in 1869; symptoms,— the 
animal after two days’ illness becomes mad and furious until it dies ; 
mortality,— 3 out of 7 attacked. Chupka prevailed in Taluka Ghugri 
in 1869-70 : symptoms,—** there are ulcers on the tongue ;** duration four 
days; mortality,— 1869, 23 out of 166; 1870, 15 out of 134. Pokni^ , 
diarrheea, prevailed in Taluka Ghugri in 1869-70; mortmity,— 1869, ' 
6 out of 78; 1870, 18 out of 62. cow-pox, prevailed in the! 

same taluk in 1869-70; mortality,— 1869, 7 out of 90; 1870, 4 out 
of 80 : also bhowra, swinging of the head ; mortality,— no death in 40 | 
cases in 1869, and 5 deaths in to in 1870. From the above it Is evident j 
that rinderpest and foot and mouth disease are common in the district ; ) 
the soil does not seem to make any difference as to the prevalence of the | 
disease. 

The other diseases seem to be owing to improper diet and to hydatid > 
cysts. The deaths from all diseases amountra in these two years to 

Narbada Division— (Districts Betui, Chinawarot Narsittgp^r, 
Hofhmgohadt and ATf mar).— Cow-pox is said to have prevailed in a few 
villages of Chindwara in September. Cattle disease existed in soihe 
^llagesof the Chamoar Patha Tahiil of the Naiimgpdr District in 
October, and a few caeei of cow-pox are reported in the same Tahril 
m November. 
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Selections from Report of Indian Cattle 

In Detul disease is said to have prevailed slightly in June. 

In Chindwara no general disease is said to have prevailed since 184S. 
Seven diseases of cattle are described by the Deputy Commissionei*, 
namely, maindh or kukera, gurgurnt panpriah, ^nature unknown ; 
miiiah and marrt, rinderpest* bhowra or chucker, and tarack phnsi,^* 
nature unknown. 

In Narsingpur small-pox is said to have existed in May and June 
1869. and foot rot at various times. These diseases also existed in 1870. 

In Hoshangabad cattle disease (rinderpest* foot and mouth disease* 
and pleuro-pneumonia) existed to a great extent in 1869 and 1870 ; 
disease is said not to have existed in Nimar of late years. 

ChattisoarB Division — (Districts Rdipur, Samb^Upur, and Bilas- 
pdf), — Cattle disease broke out in the Mungailf rargana of the 
Bilaspur District in July, and was then carrying off large numbers ; it 
continued to prevail in August, September* and October. ^ 

In October the disease broke out among the cattle in some \/i11agcs 
of the Seorinarain Tahsil. It continued to prevail till December. In 
January it was prevalent in the Mungailf Pargana. In August 
about 200 cattle died of foot rot and small-pox in the Seorinarain 
Tahsil. In September its prevalence is noted in the Bilaspur Tahsil 
and was again noticed in the Seorinarain Tahsil in October. 

The Deputy Commissioner of RAipur states in the appended letter 
that during 1868 and 18^)9 cattle disease has been very virulent* and that 
about a third of the district stock was lost. The disease also prevailed 
during 1870. He describes matah (rinderpest), sawmha (swelled throat), 
bupra (nature unknown), chhye (rinderpest), khura (foot and mouth 
disease), also phuriri (mouth disease) ; 13,466 cattle died in 1869*70. 

The Deputy Commissioner of Sambalpdr reports that epizootics 
always prevail in the district ; cattle disease prevailed in 1869-70. He 
describes matah (rinderpest), khura (foot and mouth disease), cherra 
(rinderpest), and sahosa (hoven). He estimates the deaths at 2,000 
within the last year. 

Ufpbr Gooavbry District.— -Cattle disease was reported in the 
Seroncha Taluk in December 1868 and in January 1869. In November 
a few cases of foot disease occurred. In May 1870 some cases of cattle 
disease occurred. 

The instructions of the Government of India (page i) regarding the 
conduct of the inquiry into cattle murrains in Bengal did not originally 
indicate the Panjab as a held of observation or research. R^orts were^ 
however, received, more particularly regarding the districts of Oujranwala 
and Jhang, which showed that most serious losses by murrain were fre- 
quently sustained in this province. The reports, moreover, gave such a 
meagre and imperfect account of symptoms, that the diseases causing such 
wholmie havoc among cattle could not be identified. It was stated, for 
instance* *' that no animal once attacked recovered ; they languish some- 
times for months, but surely die.’* This was so contrary to the experience 
of the Commission that it was felt that nothing short of a local inquiry 
could satisfactorily determine the nature of the murrain, or enable the 
Commission to suggest means by which its ravages might be limited. 
Government was, accordingly, addressed, and permission was readily 
accorded to visit the Panjab. This was done in July and August, and a 
large mass of information was obtained which satisfactorily solved the 
problem of what these destructive murrains were. It was found that 
pleuro-pneumonia, called by the natives pMpri, was a well-known and 
frequently-occurring disease of cattle, and had been known from time 
immemorial. Cases were seen, post-mortem examinations performed* 
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and evidence ledi which placed this on a basis of certainty. Another PANJAB* 
disease, very fatal in character, called locally a very intract- HIstopleal 

able form of diarrhoea— had caused mat fosses of stock in some dis- Sksteli. 
tricts, Gujranwala and Jhang especially. This disease attacks cattle 
at the latter end of the hot season, when pasturage is hardly to be 
obtained and the water is scanty and foul. At such a time the half- 
starved and debilitated cattle are doubtless attacked with diarrhoea, 
from eating rank or acrid herbage and plants, and drinking foul water. 

During the rains and cold weather the pasturage in the Panjab is 
generally abundant and very good, and at these seasons the disease 
quarter-ill or black quarter— is not infrequently met with among 

cattle. 

Rinderpest, under the local names of A<V, vair, vah, vedun, sirak, 
bedun, mak, mowah, bara ro^, sttlaht mntah, andar-ka-mataht 

etc., is uiifoi Innately as well known here as in other parts of India. 

Ample evidence was obtained of its actual existence in aifferent parts 
at the very time of the Commission’s visit. Cases were seen and exam- 
ined, and post-mortem examinations performed, which placed this 
beyond doubt; and the oral testimony of the inhabitants (who were 
always found to be most frank and open in their interviews and deal- 
ings) shows that rinderpest has occurred in the province from time beyond 
recollection. Foot and mouth disease, called dhaka, kurag^murag, 
laru, khura, khura phata, etc., is also to be found among the cattle 
in every district. Another affection of cattle was also found to be verv 
prevalent among cattle, namely, cystic disease. This malady has such 
an intimate relation to public health that the fact that cattle are, in 
different parts of the Panjab, to a large extent affected by two forms of 
immature tapeworm— found in the flesh (tauiia mediocim el lata)» and 
viscera (taenia echinococcus) — cannot be too strongly put forward. 

Neither of these diseases can properly be called murrain, and they are 
more important as liable to cause directly a loathsome, or indirectly a 
fatal, form of disease among consumers of beef, than as diseases of 
stock, though there can be little doubt that, even putting the use of 
cattle as food out of consideration, the serious impairment of the func- 
tions of their liver, lungs, and spleen, in consequence of their being occu- 
pied by large cysts, or of their mu8cle.<i by small cysts, must debilitate 
cattle and render them less fit for work than they otherwise would be. 

An interesting paper on this subject by Surgeon-Major J* T.^ 0 . Rose, 

F.R.O.8., will oe found at page 48a, which gives a succinct view of the 
sanitary bearings of this question, Ihis paper rather refers to the 
muscle cyst, but the hydatid cyst is more common. It was found by the 
Commission in Lahore in 11 out of 13 carcasses, and Dr. J. Oleghorn shown 
that in Multati 899 out of 3,109 cattle slaughtered by the Commissariat 
were infested by these cysts, or 43*6 per cent. The post-mortem examina- 
tions of cattle made in all parts of the Panjab revealed cysts most com- 
of the hydatid or echinococcus kind. 

These are the general results of the in^/estigation made in the Panjab. 

The (acts awertained regarding each division of the province will now 
be stated briefly in chronological order. 

Dblbi Division— (Z) f5fnV/j—D«/At| Gurgaon, and KamaulU 

Information regarding the districts of this Division is meagre ; the 1870 . 
town of Delhi was visited twice in July 1870, and a local investigation 
made on each occasion. The result was that a sporadic case of nnder* 
pest was found in the city. The disease Is here called rorah. 
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The Deputy Commissioner of Gurgaon reported on the isth of 
December 1870 that a disease had broken out in that district character* 
Ised by ** looseness of the bowels» running from the mouth, and, after a 
day or two, violent purging ; entire refusal to eat; death ensuing within 
a week/* This is evidently rinderpest. Evidence of a more explicit kind 
was obtained on occasion of a visit to the Karnaul Stud in September 
1870. Man rinderpest and rorah (foot and mouth disease) had been 
lately prevailing in the town of Karnaul, and the former has been always 
known, occurring in a epizootic form every third or fourth year. The 
officers in charge of the stud (Colonel Parrott and Veterinary Surgeon Kettle- 
well) had not had their attention drawn to the subject. 


Hissar Division— Rohtucht and Sirsa)» 

Very valuable information regarding cattle murrains was obtained on 
occasion of the visit of the Commission to the Hissar Stud Farm in July 
1870. One witness in particular— Hansari, a Salutrf— gave most excel- 
lent evidence, showing that (rinderpest), (quarter-ill), fhipri 
(pleuro-pneuraonia), and rorah or khura-phata (foot and mouth disease) 
have always been known in that locality. He stated that his cider 
brother, who was also a cow doctor, knew of sirak in the year 1810, and 
that he himself had since 1830 seen it attack the cattle in and near Hissar 
every fourth or fifth year. It had not occurred there during the last 
three years. 

In April 1864, Mr. H. Dawson, V.8„ reported on the epizdotic which 
had lately prevailed among the cattle at Hissar, and from the fost-mortem 
appearances noted, it is probable that more than cne kind of disease had 
occurred, namely, quarter-ill and pleuro-pneiimonia. So thoroughly 
convinced was Mr. Dawson of the contagious nature of these murrains, 
that he recommended, in the event of their again appearing amongst the 
Hissar cattle, that the diseased animals should oe at once destroyed, 
and the healthy cattle broken up into small herds and sent to fresh 
grazing ground, never bring allowed to graze for any considerable time 
in one place. In 1866 Mr- Dawson was called upon to report on the 
cattle murrains which had been prevailing in Hissar. His report enters 
fully into symptoms and treatment, and it is evident that the disease of 
which he writes was quarter-ill, which he considers contagious. 

The annexed return of deaths among cattle during the ten years 
1860-6^ (page 457) shows a great mortality among them. In a stock 
averaging 9,930 head, there is a yearly average loss of 1,439, or 14*49 
per cent. Sirak, pkipA, goU and khura-phata are noted as causes of 
death of almost yearly occurrence. 

No information was obtained regarding the other districts of the 
Division. 


Umbilla Division— (D fzfWcfs—f7iN&0//ai Indiana andStmla)^ 

It is stated in an official communication from the Deputy Commissioner 
of Ludiana that a form of cattle disease called nsissM, whose alle^ 
symptoms resemble those of rinderpest, prevailed in the district twelve 
or thirteen years previously. It is also stated that munkMand rorah 
occur every two or three years. 

Mohh or manun appeared in this district in March 1870, in the 
Jagraon Tahsil. It became epidemic in that Tahsil, affecting 4a 
villages, and spread to the adjoining Tahsils of Ludiana and Samrala. 

O. S5I-SM. 






7 * 


Ledger. 


PiaSfue CommiMiofl, 1871. {H, T. 


The disease carried off 1,851 head of cattle in the 'Jagraon Tahsil and 
352 in the Samrala, and it was said to have been imported into the lattw 
by diseased cattle brought from Hissar. The disease was said to be 
« fast disappearing " in May, but a limited outbreak apparently of foot 
and mouth disease, was reported from one village in September. ^ 
Cattle disease prevailed widely in the district of Umballa in the 
months of June to November 1870. Both rinderpest and foot and mouth 
disease are noted. The general result, as shown in the table printed at 
page 460, is that in 73 villages, in a stock of 30,867 head. 4.608 were 
attacked, or 13 per cent. ; and 1,146 died or 3 per cent, of stock and 37 per 
1 ent. of attacked. . . , , 

In October of this year, rinderpest {bararoe) and foot and mouth 
disease (laru) were reported to exist in the villages of Kotkhall and 
Knitfna, in the Rajah of Keonthal’s territory, in the Simla District 
Segrefifation appears to have been successfully carried out, No other 
localities in the aistrict have been known to be attacked. 
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JuLLUNDUR Division— HuMarpurt end 
Kandangra.) 

In June 1870 foot and mouth disease occurred among the Commis- 
sariat slaughter cattle at Dharmsala. The disease appears to have been 
imported from Jullundur. In this district both'ifiag^, rinderpest, and foot 
and mouth disease appear to have prevailed generally throughout the 
district during the years 1869 and 1870, though the number of deaths 
reported, 50 and 87, is small as compared with other districts. Ihe 
Deputy Commissioner of Kangra reported in August 1870 that cattle 
plague existed to a large extent in his district. Captain Harcourt reported 
that kurae^murag (foot and mouth disease) prevailed extensiydy 
in the Kulu and Pfach Tahsils of this district ; 250 cattle had died in 
the former and 63 in the latter. It is open to question whrthw the disease 
which caused such a large mortality was foot and mouth disease only 5 
but this form is distinctly named and described, and in the absence of 
exact data or of a professional inquiry, it is useless to speculate. 


Amritsar Division— Gurdaipur^ and SialM,) 
The information obtained from this Division is full and interesting. 
The inhabitants of the village Vadala, six mites from Amritsar, which 
was visited by the Commission in August 1870, statM that manun 
(rinderpest) and paira, foot and mouth disease, have been known for 
many years in that district. A farmer of that village asseitra that the 
disease manun had appeared In his village years ago, bIso in his 
father's and grandfathers time. Another man, aged ^ wd wat he 
first saw the disease when he was ten years old— 1820, BMin wh en he wm 
30 years— 1840, and again ten years ago — 1860. Rindwpest prevwled 
village Chobala of Aniala Tansil, Amritsar District, in May 1870, 
mnA 4.^ a.:!! I 111.. fwhimft wetw received from 


▼iiiaire ^noimia w Aniaitt ••• 

«nd contimwd to prevail till July. Fortnightly return* were receivrf from 
this district from ist Septembw to 15th December 1870, showing 155 
deaths in a 18 attacked— 71*1 per cent. The symptoms desenbed by 
the Deputy Commissioner are those of rinderoesi. In Gur^sj^ also 
disease prevailed widdy during the year. Fortnightly imports from 1 st 
September to 30th November ehow 1,107 ****^®^ 

*6*^ per cent A varkfty of dieeaeee are ^ven, but rindbrpeet and foot 
Bnd mouth disease are prominent among them, 
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PANJAB. As early as March 1870, murrain broke out in the Daska Taisi) of 

Hjstorieal Sialkot District, at a place about half-way between Sialkot and 

Sketch. ' Gujranwala, on the highroad: 9,327 cattle arc reported to have diea 
during the months March to July. It was believed that the disease nas 
brought Irom the Gujranwala District. From the symptoms of the 
I disease, as described by Sub-Assistant Surgeon Futteh Singh, it appears that 

, both rinderpest {manun) and foot and mouth disease {mokhar) pre- 

vailed simultaneously. Fortnightly returns from 16th August to 30th 
I November 1870 give a mortality of 3,119 among 3,914 attacked, or 79*5 
1 per cent. 

I These returns were collected by Sub-Assistant Surgeon Futteh Singh 
who made a c..reful investigation into the circumstances of this murrain. 


Lahore Division— Gtijraniaala^ and Feroeeput), 

1806. I The district of Gujrnnwala in this Division holds a prominent posi- 
tion in the annals of cattle murrain in the Panjab. As early as the f.rst 
I decide of this century, there is oral evidence of the prevalence of andar- 
rinderpe<>t. An inhabitant of Shekhupura, 80 years of age, 
testified to the Commission that he had seen the disease before his beard 
I began to grow. In this place the Commission found both rinderpest and 
{ pleuro-pneumonia existing, as also in Kokoa, a village adjoining. A 
I chowdry in the city of Lahore testified that manun (rinder- 

^ pest) was known to his forefathers, and frequently appeared. 

I He had himself seen eight or nine outbreaks in a lifetime of 35 years, 
1861. I He had lost 11 cattle of it in 1861. Similai evidence was recorded 
I regarding phipri or pleuro-pneumonia. In the hot weather of 18^9 a 
most virulent murrain broke out on the bar of Gujranwala. This bar is a 
I vast grazing ground where cattle are herded and collected on rukhs or 
I pasture farms. This system of herdJni? is purely nomadic, the herds being 
' driven about in search of water ; and where this precious element exists, 

I a temporary village of huts is rapidly thrown up. In seasons of drought 
both pasture and water are bad, and the cattle are liable to a disease called 
I bhukni, whose symptoms are incessant purging, wasting, and death. 

I It was this disease which during the year ending March 1870, killed AOiSaS 
I cattle, valued at 1(9,51,298. Cases of it were studied by Dr. Quinnell, Civil 
Surgeon of Gujranwala, who noted excessive purging and emaciation 4is 
the prominent symptoms. Swelling of the dewlap and voracious appetite 
were observed in some cases. The disease was not supposed to be 
infectious, but to depend on local influences, and the post-mortem appear- 
ances indicated anssmia, mal-assimilation and mal-nutritioh. The evidence 
recorded by the Commission was to the same effect. Bhuknf and pir 
(rinderpest) were carefully distinguished by the people and the differential 
symptoms given. The f^ple were not so familiar with the former as with 
the latter. Th^ asserted that hhukni was not known until 1869 ; had 
begun in the Sarwal district, and spread thence into Gujranwala and 
Jhang, and in some cases the somewhat similar symptoms of bkukni 
and rinderpest were mixed up. Rinderpest is said to nave prevailed in 
1870. Lahore in 1869, In March 1870 murrain was reported to nave again 
broken out on the Gujranwala oar, but the disease seems to have died out 
in May. Rinderpest and pleuro-pneumonia were, however^ found prevail- 
ing in August 1870, and evidence was obtained of the existence of the 
former'in the month of April in Lahore. Another outbreak of murrain 
was reported from the iUmoki Pargana of Gujranwala in September* 
It is supposed to have been pleuro-pneumonia, and it is stated that 100 
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head of cattle had died within 24 days in two villages named Ghoga and 
Ude, a few miles on either side of the Gujranwala and Shekhupura 
Road. In another report received iu September bhukni (diarrhoea) was 
s.iidtobo spreading from the bar upwards in the Nowshera Fargana, 
and it was added that in HaBzabad and on the bar pleuro-pneumonia was 
still causing loss, ('attle disease appeared in May in three pergunnahs 
of the hcrozepur District, and in two months 4,664 cattle are reported 
to have died. From the symptoms described by the Civil Surgeon, 
the disease appears to have been rinderpest. 


PANJAB. 

Hlstorloal 

Skstob. 


Multan Division— Jhang^ Gugaira, and 
Mnaaffergark)* 

The history of murrain in this Division repeats that of the last almost 
exactly : rinderpest from time immemorial, a well-known and frequently- 
prevalent disease ; bhukni severely raging in ih6g on the bar, and both 
iinderpcst, pleurn-pneumonia, and black quarter prevailing in 

1870. Many oral records of past outbreaks during the spent portion of 
this century were noted by the Commission in conversations with the 
people in these vill.^ges, particularlY the years 1820, 1830, 1840, and 
1862; and rinderpest was seen both in the districts of Montgomery and 
Jhang, and its identity veriBed by post-mortem examination. The 
mortality from hhukni had been great. In the Chinote Tahsil 14,795 
head of cattle were last in i86q, valued at ^3,51,215. This disease was 
generally said not to have occurred before the yw 1867, but this is 
doubtful. Detailed evidence regarding diseases of cattle was recorded 
in both the Jhang and Montgomerv Districts, and much accurate and 
interesting information regarding the Bve common forms— rinderpest, 
foot and mouth disease, hhukm, pleuro-pneumonia, and black quarter- 
will be found in the sequel. 


Rawulpindi Diyi 8 iO}H^{Districts-^Rawulpindi, Jhdum, Guaerat, 
and Shahpur), 

Information from this Division is scanty. A report received from 
Murree in August 1870 shows that rinderpest ano foot and mouth 
disease are known in the district, but no facts regarding prevalence are 
given. In Rawulpindi rinderpest broke out among tM Commissariat 
cattfs in December. The symptoms and post-mortem appearances 
were carefully studied by Veterinary Surgeon Moir, 

No information has been obtained from the Derajat and Peskawur 
Divisions ; but in the face of the evidence above summarised, it cannot 
be concluded that murrain is absent from these parts. 

Cattle disease was also said to have prevailed in Usufsai in 1869, but 
no details were obtained from the Panjab Government, 


MADBAS BBEaiBENCT. 

^ The history of cattle murrain in the Madras Presidency is peculiarly 
interesting, because of the early notices which exist regarding cattle 
plagues I because in recent times the Madras Government took the 
itive in investigating the subject, and stimulated an interest in the 
which has bwne abundant fruits in other parts of India 3 because 
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here a skilled agency was first employed to inquire into the subject and 
devise measures for the prevention and treatment of disease causing 
mortality among cattle ; because a legislative enactment was devised for 
these purposes ; and because, after three years' experience and continued 
attention to the subject by professional men ana district officers, the 
application of the enactment so devised was authoritatively declared 
to be neither “ expedient nor necessary,'* and the stamping out, limita- 
tion, and treatment of murrains were entrusted to the knowledge, the 
personal efforts, and influence of individuals. 

These several points will be more fully brought out in the following 
remarks, which have designedly been made as brief as is consistent 
with clearness. 

In 1791-92, severe murrain broke out among the cattle with the Army 
of Lord Oornwallis at Bunjator and Seringapatam. This fact is men- 
tioned in a report by Dr. il. MaoRae, dated 11th November 1868, appen- 
ded to Dr. C. Macnamara's work on Cholera. 

In 1811 cattle disease prevailed among the cattle of the depAt at 
Hunsur. It appears from the printed records (Selections from the 
Records of the Government of India, Home Department, No. 69) that 
murrain was very destructive in Mysore in that yeart In order to 
prevent the infection of the reserve cattle, these were parcelled out into 
small portions, separated and distributed over the neighbouring pastures, 
while cattle returning from command were kept in quarantine. These 
measures, no doubt, saved a great number of the Government stock. 
Colonel John Hill, Commissary General, in reporting on the subject 
generally, states that "every means should be used to prevent the spread 
of the disease ; healthy eattU should, if possible, be moved from the 
neighbourhood of infected localities : this proved particularly successful 
in Mysore, when the Amrut Mehal was in existence ; and in seasons of 
sickness, when the casualties among private cattle which were not moved 
were counted by thousands, the Government herds very frequently 
escaped unscathed. " The words italicised contain the principle of all 
that has been attempted in Madras for the prevention and limitation of 
cattle murrain, with what success will appear in the sequel. The nature 
of the disease is very manifest from the following terse description by 
Captain Harvey, Assistant Commissary General ; "a purulent aischaree 
from the nostrils, eyes, mouth, and ears, excoriating and ulcerating the 

S arts, and a violent diarrhoea. " Lieutenant 18. Ourbon calls it a " violent 
ysentery. " The disease was no doubt rinderpest. While the cattle in 
the dep6t remained comparatively healthy, detachments for Bellary, 
Chitalourg, Nandidurg and Rayacottah, passing through affects 
places, were so severely seized that some of them were unable to proceed. 
This disease is called bara agar, or the great disease. Captain Harvey 
considers it to be the same as the '* malignant epidemic fever which has 
so frequently ravaged the herds of the Continent of Europe. ” Stimu* 
lants, nutrition, and local disinfectants and astringents seem to have been 
the chief means of cure employed, and heavy fall of rain appears to have 
put a stop to the disease. 

In the year 184B Dr. William Gllohrlst published his Practical 
Treatise*’ on the diseases of cattle, elephants, and camels. This excel* 
lent work was founded on personal observation and study at the Hun- 
aur Cattle Farm, and has been, up to this time, a standard work of 
reference with Commissariat and Urdnance Officers, and others in 
charge of public stock. Murrain and foot and mouth disease hold a very 
prominent place in the category of cattle diseases, and the former Is also 
described as one of the diseases to which camels are liable. Dr. Qllchrldfs 
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description of these diseases is reprinted below« and it is evident that the od?A%4S.v 
affection which he describes under the term • murrain * is none other than 
that which has been so prominent in the preceding pages, and regarding Hlstorleal 
which latter ex{>erience has taught the same conclusion as was arrived Sketoh. 
at by Dr. Gilchrist, namely, that it is identical with the murrain of Europe. 

The next notice of murrain is also from the (raining dep6t at Hun- 
sur. The disease is said to be the same as that described by Captain 
Harvey in 1811, and the same treatment, namely, frequent injections of a 
solution of sugar of lead into the nose and ears, applying alum water 
to ulcerated parts, and the use of camphorated oil, was employed ** with 
the best results, ” 

In July 1863 Captain T. Nelson writes to the Collector of Kamul, 1868 , 
describing a murrain which had prevailed in that district during the 
preceding three months, and had carried off hundreds of cattle. He 
states that this murrain reduced herds by half, and describes as the 
symptoms, — refusal ot food, ears draping, eyes watering, purging, 
succeeded by a bloody flux, an eruption oflarge pustules covering the 
whole body, and death between the fifth and tenth days. He proposes 
ittuculaiton AS & protective measure. This letter is forwarded by Mr. il. 

Minchin, Collector of Karnul, to the Board of Revenue, with a remark that 
'*thc disease is the cause of enormous losses to the agriculturists through- 
out the Presidency, and recommends the institution of experiments to 
test the value of inoculation. The Board of Revenue transmit the papers 
to Government, the Inspector General of Hospitals, and the Commis- 
sary General, and note **the serious diminution of stock which was 
brought to light by the last quinquennial returns. *• They “ feel that 
the matter is not ripe for action, ** and suggest Local CommiUees o{ 

Medical, Commissariat, and Revenue Officers to collect and digest facts 
and consider and propose remedies. 

This latter important proposal has not been so frequently adopted as 
it ought i but the advantages of the measures are very apparent from 
the excellent results of the Benares Committee in 1869 (see Appendix, 
p. 348) which threw such light on the nature and origin of the disease 
raging in that station and district. 

The Madras Government request the Commissary General to report 
whether similar disease has ever appeared at Hunsur. The result is 
given above. They also move the other Governments in India to 
inquire into the matter and consult the Medical Department as to inocula- 
tion. which, they consider, should be made the subject of experiment 

Later in the year (November) Assistant Surgeon Q. Bidie, M.D., informs 
the Deputy Commissary General that the disease describe by Captain 
Nelson ia the doddoh rogah or hara aaar, " well known in Western- 
M3rsore^very fatal^estroying nearly all the stock in a village. *' He 
also states that the natives on its appearance adopt means of segrega- 
tion, keeping their cattle away from attacked villages. He says that the 
causes are quite unknown, that the murrain Is most virulent in the hot 
weather, and that fati^^e, insufficient food or water, and whatever 
reduces the vital powers, predispose to an attack. The symptoms de- 
scribed are those characteristic of rinderpest ; he notes that the body 
may, in advanced stages, become covered with pustules^ and considw 
the murrain more like ^ague than small-por. 

The treatment he recommends is,— slight laxatives in early stages, 
and salines, cordials, and sedative astringents as the disease advances. 

He regards inoculation as dangerous, tending to increase rather than 
diminish the ravages of the diseiie. 
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The Government now appoint Veterinary Surgeon J Thacker to mvee* 
tigfate and report upon the disease, and Mr Thaoker contributes a valuable 
series of reports upon the nature and prevalence of murrain in this Pre- 
sidency, and the mtabures adopted to check it, upon sthich the following 
remarks are founded Mr Thaoker in the first instance visited the Karnul 
D I stMCl, and from January to April was employed in investigating the 
disease there, and applying remedies ind measures to cure the sick and 
prevent the spread of the diseise. His report, which appears to have 
been written in May, \s full and interesting 1 he following are in short 
the mam facts and considerations contained in it .—Mr Thaoker found the 
murrain at Budacherla and Kavipad in the Karnul District, where he 
had abundant opportunities of studying it The disease was called 
ptdda mvsa rogum Mr Thaoker was confirmed in his opinion of its 
identitv with the murrain of Europe. His description leaves no doubt on 
that point He notes that he did not find the exanthematous or cruf tivc 
form of the murrain prevailing, and that this variety occurred during or 
after the rainy season He found that without personal support from the 
civil authorities he could do little in the way of inducing the people to 
submit to any rules foi treatment or prevention Ho sived -^3 ojt of 44 
cases treated at Ravipad (75 per cent) He prescribed the simple 
bazar drugs easily procurable by the people,— camplior, nitre, opium, 
catechu, and datuia, and places great strtss on the continuous administra- 
tion of nourishing gruel. He can assign no cause for the disease, but 
considers it infectious , this is acknowledged by the natives, but they take 
no means whatever to separate sick and healthy He recommends clean- 
liness, disinfection, segregation, isolation of sick, and tieatment. As to 
inoculation, he considers that it would only propagate a dangerous disease 
He finally recommends the employment of a Qualified officer to interest 
the ryots in treating the malady, and see that necessary measures are 
carried out 

The Collector of Karnul, in forwarding the report to the Board of 
Revenue, is sanguine as to the success of medical treatment, and states 
that he intends translating, printing and circulating widely Mr Thacker’s 
directions for treatment, etc He thinks that nothing short of a special 
legal enactment will ensure the application of preventive and sanitary 
measures in which he places his chief trust. He proposes an Act pro- 
viding for the erection of hospital sheds, the cure of tne sick, early report 
of disease under penalty and aisinfection of infected premises. He would 
have breaches of the Act made punishable under Sections 269 and 270, 
Indian Penal Code, and the Act made, not compulsory, but capable of 
application on the requisition of the local authorities. He estimates the 
yearly loss of cattle in the Kurnool District from murrain at 2,000. He 
supports the proposal to employ a qualified man for the special duty of 
repressing and treating cattle disease, and would place a staff of pupils 
under him to acquire veterinary knowledge. 

The Board, in forwarding the above to Government, concur in the 
opinion as to the necessity of legislative action. 

In June 1864 Mr W Q Maoivor, Superintendent of the Government 
Cinchona Plantations, sends a careful report of murrain which raged in 
the Nilgherry Hills to the Collector of Coimbatore. This report leaves 
no doubt that this murrain was a severe form of rinderpest,— an opinion 
recorded by Mr Thaoker in a letter dated lath July 1864. The Madras 
Government, in considering these papers, receive the proposal to legislate 
favourably and ask the Board to submit a draft, approve of Mr. Thaoker’i 
special employment, and wish to have inoculation tested. 

In June of this year Dr. Shortt described a disease of sheep, in which 
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swelling under the jaw was the most prominent early symptom ; and if the 
animals recovered from this, purging supervened on the fifth day, and 
death was the invariable result. He found no ^ flukes ” in the animals 
examined ; he attributed the disease to diet, and found that the only animals 
which escaped were fed on gram food. He recommends change of diet 
and salt, and considers the disease infectious. He also notes the pre* 
valence of komaru or epizootic aphtha, among the cattle in the district 
(Coimbatore). 

Mr. Maolvor reports further in July 1 86 1 that rinderpest broke out on 
the hill in August 1863, and proved most virulent, not more than 2 per 
cent, recovering. He shows bv personal experience the superior effi^ 
cai'y of removing the healthy to removing the sick as a sanitary measure. 
In this opinion Mr. Thacker concurs, pointing out at the same time the 
greater tiouble and inconvenience of the former proceeding. The next 
notice of murrain is also from the hills. Mr. J. Anderson, Assistant Apo- 
thecary, Lawrence As}lum Works, Loredah, gives a most interesting 
account of an outbreak of rinderpest which took place in the months of 
July and August. The disease ^ as imported from the plains by cattle 
which had been sent down to Coimbatore to fetch machinery. One of 
these was .attacked eight days after their return, and thirteen others of 
the same lot were subsequent!) seized. Of the first five animals attacked, 
four died and only one recovered. Mr. Thacker’s published directions 
for treatment were then adopted, and of thirteen attacked, four were 
saved in the earl) stage by the administration of slight laxatives and 
gruel, and eight were saved after diarrhoea had set in by giving camphor, 
datura, nitre, chiretta, and arrack in suji gruel ; only one old, debilitated 
animal died. Mr. Thacker, in forwarding this report to the Collector of 
Coimbatore, states that the native catt^ owners, on the outbreak of this 
disease, immediately drove away their cattle many miles distant.’’ 

The Collector of Coimbatore forwards these papers to the Board of 
Revenue, and remarks that a good many cattle had died on the hills from 
the effects of sore-throat. 

Cattle disease (rinderpest) is next reported from Madamalai and 
Munsicoil in the Sigur Valley among the cattle belonging to the Forest 
Department. The disease broke out on the 24th December 1865, and 
out of 150 bullocks, 31 were attacked, 12 died, and 10 recovered. The 
treatment pursued was similar to that adopted by Mr. Thacker, —chlorate 
of potash and gruel being given in the early stages, and opium and 
gruel in the later. 

Mr. Thacker's next report is dated 2nd March 1866. He obtained 
personal experience of the disease in January atOotacamund, and was 
confirmed in his opinion that it was the true rinderpest of Europe. He 
found also that the herds on the Nilgherry Hills had been periodically 
attacked with it, but that no definite information was to be obtainecl. 
The oral testimony of the inhabitants was to the effect that the disease was 
not known on the hills until Ootacamund became a European settlement. 
He ascertained that the I'odas and Badaghars (hill tribes) established a 
vigorous Quarantine on its appearance, and broke up their herds into detach- 
ments. They considered medical treatment of no avail, and declined it 
He nttt details the causes, symptoms, and pathological appearances of 
the dimse at length. These accord closely with the observations of this 
Commission. He gives a striking illustration of the contagiousness of the 
disease ; under treatment, he cannot advise vaccination for want of experi* 
mental proof of its value. He inoculated three animals with rinderpest, 
two of which died, and while desiderating further trials, adheres to his 
previously recorded opinion as to the danger of disseminating the disease 
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PSfisiDflNcv proceeding. He considers segregation an established rule, and pre- 

raESiDENCT. scribes the treatment previously advisra. In conclusion, he advocates the 

Historleal employment of a special agency and legislation on occasions of outbreaks ; 

Sketch. the breaking up of herds into detachments; scrupulous segregation; 
cleanliness; disuse o/cewdungi and burial with hides on. 

In May of this year Dr. Shortt submitted another report on cattle 
disease which prevails in Mangalore and Yercand on the Shevaroy Hills 
in April 1866. 

He found that the disease was called ummay or small-pox, and de- 
scribes most accurately the symptoms and post-mortem appearances of 
rinderpest from a careful examination of living and dead animals. He 
notes the ulcerated condition of the mucous membrane of the mouth and 
the congestion of the skin, and subcutaneous tissue causing a rough feel- 
ing of the skin. Dr. Shortt concludes that the disease so carefully 
observed by him is rinderpest. He found the mortality in two );erds of 
80 and 103 head of cattle to be 27*5 and 32*03 per cent. He noted the 
spread of the disease by means of common pasture grounds, and that a 
smart shower of rain seemed to put a stop to it. He also describes in 
Yercand another most important disease of cattle causing death, namely, 
hydatid cysts in the livers and lungs, causing emaciation, debility, and 
death. He attributes this condition to a bad system of feeding, and notes 
the case of one coffee plantation on which the cattle fed on the leaves of 
lime, orange, and pomelo trees, and were free of entozoa. Mr. Thacker's 
next report is dated 18th September 1866; he describes an outbreak of 
fondinow or malignant sore-throat in some villages of the Nilgherry 
I Hills in May, and attributes it to cattle feeding on swampy pasture, 
owing to the unusual drought succeeding the early rain. The same 
disease, we are informed in a subseo^uent report, called also domma pegulu 
(Telugu), broke out in the Karnul District in December 1B6C. 
Mr. Thacker gives a careful description of it, and advises separation and 
change of pasture. He places little reliance on medical treatment. In 
December also, he describes a severe outbreak of foot and mouth disease 
I (kala jarah and hayi jarah) at Kendal, near Ootacamund which forms 

I an exact parallel to the experience of the Commission at Darjeeling. 

The mortality was very great (14 per cent,), owing to the owners of 
cattle employing sick animals for work, because of the scarcity in the 
number ot these required for draught purposes. He next gives particulars 
of an outbreak of rinderpest in uellary and Karnul in May and June. 
He obtained 48*27 per cent, of recoveries against 33*3 before his arrival. 
The healthy cattle were picketed out in detachments aoo yards distant 
from each other, a quarter of a mile away from the sick, and the effect 
was to ** modify the type, and eventually exterminate the disease. ” Re- 
ports of cattle disease were received from South Arcot (rinderpest) and 
North Arcot (naf/i— nature unknown). 

This year is signalized by the passing of an Act (11 of 1866) in the 
Madras Council for the prevention of the spread of cattle disease in the 
Madras Presidency. The application of tne provisions of this Act is 
placed in the power of the Governor in Council. It provides for the 
establishment of hospital pounds under direction of the Magistrate of the 
District ; inculcates, under penalty, the duty of the owner to report to the 
pound-keeper attack by contagious disease; directs the pound-keeper 
to examine the animal, order its removal to the hospital pound, and 
the disinfection of the shed in which it was kept ; gives this official 
power to examine and inspect suspected animals and contaminated 
premises, and act as circumstances demand ; provides that the expense 
of foTKl and treatment may be defrayed by the Pound Fund or owner s 
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gives the pound-keeper power to destroy diseased animals when advis- 
able ; directs burial, and does not admit compensation ; renders the levy 
of fees for care and treatment lawful, and sale of the animal to realise 
them ; prohibits the removal of diseased or suspected animals without a 
license from the pound-keeper ; attaches a penalty to disobedience of the 
pound -keeper's orders, or opposing the seizure of cattle under the Act ; 
provides a remedy for illegal or improper seizure ; places fees and fines 
to the credit of the Cattle Pound Fund ; and gives the Governor in 
Council power to enact bye-laws more effectually to prevent the spread of 
disease. 

Mr. Thacker next reports (s6th March 1867} on an outbreak of vihhai 
(rinderpest) in the North Arcoi District, which commenced lath December 
1866. He resorted to the system of picketing healthy cattle out in 
detachments, and found the villagers willing to adopt this measure. To 
this system he attaches great importance, and suggests that the Cattle 
Plague Act should not be applied to the district. He continues the same 
method of treatment, and records a most striking fact with regard to the 
advantage of careful dieting. I find that the cattle of the six prior 
villages have died to a larger extent, as of 300 attacked, 350 died and 50 
only recovered ; whereas in the village of rallaveram, of 128 attacked, 65 
recovered. Such a striking contrast I find to have arisen from the care 
and attention of the latter village people, having saved them by daily 
administering quantities of gruel." 

In April Mr. Thaoker found that the measure of segregation adopted 
at Pallavcram had " resulted in the extinction of the disease. " He found 
the disease prevailing in other villages of the North Arcot District, and 
put in practice the same methods ot sanitary and medical treatment, of 
whose success he writes in a very sanguine manner. 

The next report is dated lath September 1867. Mr. Thaoker was 
informed of the existence of rinderpest in Oonfeveram, Madras District, 
but failed to see the disease, which had subsided before his arrival. Cattle 
disease was reported from Trichinopolt (fever of a typhoid kind), from 
Bellary, and from Coimbatore. He visited Coonoor, and found that 
cattle were dying from an impoverished condition, probably caused by a 
deficient of salt, and ameliorated by an increased supply of it. He 
found rinderpest {vekkai) prevailing at Pulloor, in the Madras District, 
and again put in practice, with success, the methods of segregation and 
treatment above described. The District of Cuddapah was next visited, 
where many deaths had occurred from sarahu, apparently a kind of rin- 
derpest, and the usual plan of treatment advisra. Vekkai (rinderpest) 
was found in another village of North Arcot ; and at Kongiem, in the 
Coimbatore District, cattle and sheep were found suffering from an 
enzbotic fever, owing to local and climatic causes, called alari-novu. 
Another disease, gunda^musarat was reported from Cuddapah, but its 
nature does not appear. From Nellore the prevalence of seven different 
species of cattle disease was reported, among which Mr. Thaoker was able to 
identify rinderpest, foot and mouth disease, and malignant sore-throat, 
and advised accordingly. Mr. Thaoker’s attention was next drawn to an 
epiztfotic among Government camels at Bangalore, which turned out to be 
caused by hydatids. He was next called to Coimbatore, where he found 
rinderpest (kudinow or fytehinow) raging in several villages, Kaity, 
Malleada, Randal, etc. He found that the cattle of Kaity tM caught 
the disease from an infected pasture, and gives an instance of a herd of 
40 escaping the murrain by being separated and isolated. He recom- 
mends the continued employment of a Veterinary Suigeon, and remarks 
on the various types whicn the disease it apt to assume from variations of 
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dimate. In a letter to the Collector of Coimbatore, Mr. Tliaoker detail, 
measures by which rinderpest was stamped out among a herd of 50 
buffaloes, by their being placed in isolated kraals. Ihe Board of 
Revenue and Madras Government accept these reports as satisfactory, ap- 
prove of his continued employment, and request him to prepaiea 
simple manual on the subject of cattle diseases in the Presidency, and 
their treatment. . . « , ■ 

Mr. Thacker’s next report is dated gthSeptember 1808. He gives a 
narrative ot the reports of cattle disease submitted to him, and his 
personal experience in localities visited by him; but as the paper is 
curiously void of dates, it is difficult to know when the outbreaks 
described occurred. He finds very virulent rinderpest on the Niigh ernes, 
and once again confirms the propriety of segregating. At Kotergherry 
and Coonoor .segregation and treatment were again adopted with appar- 
ent success. At Hunsur an outbreak of bara aear was reported, but 
ceased before Mr, Thacker arrived. He then visited North Arcot, a»»^i 
found rincierpest i^ihkai) prevailing there. A most instructive instance 
is noted of disease having broken out afresh, in consequence of measures 
for isolation having been relaxed. Rinderpest was also repoited from 
the Cuddapah Dislrirt. Coimbatore was again visited, and rinderpest 
found prevailing. Hts attention was next drawn to the Madras iJutnct, 
where segregation and treatment were again adopted with apparent 
success. Disease continued to be reported from Srflem, Coimbalore, 
North and South Arcot, and Cuddapah Districts, and an outbreak of 
foot and mouth disease occurred .nt Bangalore without any casualties. 

In addition, reports of rinderpest were received from Sout.i Canara, 
Secundrabad, and Bellary, and of foot and mouth disease from the Salem 
District; from the Kistna and Karnul Districts reports were receiv^ and 
medicines and instructions supplied. Mr. Thacker, in ironciusion, insists 
upon the benefits of segregation, stating that, when cained out according 
to his instructions, he has never seen it fail. He defines the system as 
consisting in separating the healthy cattle into detachments picketta at 
300 yards from the village and 200 yards distant from each other, treal- 
ing the sick in the village and conlinuing the segregation for 15 ('.ays 
after cessation of disease. He states that the people have confidence in 
his medicine, and promises a manual. . „ . . « ,01:0 

Mr, Thacker’s next report is dated 27th April 1865. In bepternwr i»08, 
he proceeded to Malabar, but found that cattle disease had ceased there. 
Disease was again reported from North Arcot ami Karnul. Rinderpest 
prevailed in October and November around the Sheveroy Hills and on 
the Nilghernes; at Yercand cases of black quarter, called 
or thalorinovu, (Tamil) occurred. In December rinderpest prevail^ in 
the Salem District, and outbreaks were then traced to animals pu/cb^ed 
at markets. Reports were meantime received from Karnul, Malabar, 
North Arcot, South Canara, and the Nilgherries. 

In January Mr. Thacker visited the Kistna District, “ 

rinderpest, but experienced some difficulty in getting his plan of segre- 
gation carried out. On his return to Madras he ^eived reports of cattle 
disease from Karnul, Coimbalore, and Smith Canara, and saw rinder- 
pest in North Arcot and Coimbatore, in which latter place he found that 
his instructions had been carried out with gratifying success. Appended 
to this paper is a report from the Head Assistant Collector, Kistna District, 
showing the difficulties and advantages of Mr. of segre- 

gation, and recommending the Act to be amended wcordlngly, but that the 
system, for success, should be carried out wder 
to the advisability of applying the Act, the Collector of North Arcot earn* 
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estly deprecates the measure; the Collector of Coimbatore does not WADilM 
consider the introduction of the Act necessary, and considers that the WESIDEIiCY. 
people arc ready to carry out measures for segregation and treatment ; the Hlstorleal 
Board of Revenue recommend Government to continue the measures Sketch, 
now in operation with so much success, in preference to appealing to the 
Legislature,*’ and Government decide i74th June 1869) that the introduc- 
tion of the Cattle Disease Act, or any similar enactment, is not called for 
at present. 

Mr. Thacker’s next report is dated 1st October 1869. Cattle disease 
was reported from Karnul, Salem, Bellary, Nellore, North and South 
Arcot, South Canara, Malabar, and the Nilgherry Hills. Medicine was 
liberally supplied and segregation practised— in some instances with signal 
siir(.css. It is somewhat difficult from Mr. Thacker's, in many cases, 
giving local names of villages and taluks without indicating the district, 
and giving the vernacular name of the disease without explaining the 
Symptoms or English synonym, to give a very clear summary of the in- 
turmation contained in this report ; but it is manifest that attention was 
generally directed to cattle diseases throughout the Presidency; that much 
rinderpest prevailed all over it, and that measures of treatment and 
segregation were applied with energy and gratifying result. 

As an illustration of its appreciation by the people, the Board quote 
the instance of a herd of buftaloes which was attacked with murrain near 
Kotagherry, where Mr. Thacker found that the people who had formerly 
been instructed in the system of segregation **had already adopted 
it ; the healthy cattle had been removed, and the disease soon ceased.*' 

Disease also prevailed in Mysore during the official year 1869-70. The 
mortality is put down at 23,907 head, and the loss, at R20 per head, 

K4,78,14o. The murrain is called dod rogue^ and prevailed throughout 
the Hasaan District of the Ashtagram Division. The symptoms of nndeiv 
pest are correc^ given, and foot and mouth disease is also said to be 
very common. The next report from Mr. Thacker is dated 31st March 
1870. Up to the end of 1869 his attention was principally drawn to 
Karnul, Malabar, and Kandal on the Nilgherries. 

In January 1870 murrain continued to rage in Malabar, South Kanara, 
and Karnul. 

'i he District of Nellore was visited and cattle treated with favourable 1870. 
results ; but the people were averse to carrying out segregation as strictly 
as they were instructed, and the disease consequently lingered on. In 
another part of the district, however, they had voluntarily adopted the 
system, together with burial of carcasses without removing the hides, and 
this was followed by ** marked success ” in staying the progress of the 
disease. Subsequently murrain was reported from Kamut, South Canara, 

North Arcot, Salem, and Bellary, and treated on the same principles. 

Government note, in commenting on this report, that the treatment em- 
ployed has been generally successful, and the people are beginning to 
see the wholesome results of segregation. 

A later report, dated 14th November 1B70, for the half-year ending 
30th SeptemW, details the prevalence of cattle disease in Malabar, 

Canara, the Nilgherries, Cuddapah, Bellary, Karnul, Madura, Seeun- 
drabad, and Salem. The same principles of segregation, parcelling 
out hei^s, and treatment were adopted, and in all instances, when the 
plan was carefully carried out, with success. Mr. Thooker writes : **Segre> 

e aiion has been, whenever adopted, invariably successful in stopping out- 
reaks of disease. It is a preventive measure of incalculable value to the 
country. It would save the lives of thousands of cattle, and 1 exceedingly 
regret that, under present circumsiancesi it cannot at all tines be carried out. 
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The general inferences to be drawn from the experience in Madras 

are— 

HUtoriwl 1. That rinderpest, known most commonly by the names vekkat, 

SKeum. vmmai, bara agar, doddah rogue^ kudinonu, sarakut etc., a well-known 
and widespread disease in the Presidency, and has prevailed extensively 
since inquiries began to be made into the subject. 

2. That foot and mouth disease, swelled throat, black quarter, and 
cystic disease are also common forms of cattle sickness. 

3. That for the prevention and treatment of rinderpest strict segrega- 
tion and medical treatment have been found successful. 

^4. That the separating of the healthy is better than removing the 
sick. 

5. That by carefully conducted segregative methods the disease may 

be effectually limited to a certain locality or number of cattle, and its 
further spread prevented. ^ 

6. That by suitable dieting and careful medical treatment a certain 
number of animals recover more than if they were left to nature. 

7. That any legislative interference is considered strongly unadvisable 
in the Presidency, after careful and anxious attention has been bestowed 
upon the subject. 

8. That by persuasion, example, and personal influence the pec'ple 
may be brought to adopt the necessary measures of prevention and treat- 
ment. 

9. That the plan of protecting cattle by inoculation has not been enter- 
tained favourably, and ad the thought and action adopted has tended to 
the opposite aim, namely, repression or stamping out. 
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The following are the forms (Nos. I and 4) which have been used to 
elicit written information of a more general or detailed description : — 

FORM No. I. 

Questions. 

1. Name of District, Taluk or Mouzah and Village? 

а. Name of Disease in Vernacular or English ? 

3. Date of outbreak of disease ? 

4. N umber of cattle attacked ? 

5. Number of cattle which have died ? 

б . Number of cattle which have recovered 7 

7. Number of cattle still ill ? 

8. Number of cattle belonging to the village ? 

9* Whether the disease is supposed to be infectious or not ? 

10. How supposed to have originated ? 

11. Symptoms of the disease? 

la. Average duration of attack before recovery or death ? 

13. As to whether any preventive or remedial measures have been 
used or not, and with any success or not? 


FORM No. 4. 
Quistions. 

1. Name of locality ? 

Area in bfgahs, acres or miles? 
Geography and nature of soil ? 
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2. Number of cattle in the locality, and number to aquare mile ? 

3. Different breeds of cattle in the locality ? 

Average value of cattle per head ? 

Now and 10 years ago 7 

4. Uses for which cattle are employed 7 

I . — Agriculture, how and when 7 
Hul locks or cows emplo)ed 7 

II. — Draught and burden 7 
Treatment of cattle so employed 7 

lil.— Dairy? 

Proportion used for each purpose? 

Mode of housing 7 
Kind of cattle smsds when used 7 
Mode of feeding and watering? 

Particular kinds of grass and fodder 7 
Native names and specimens if possible? 

Water whence obtained 7 

Whether herded by day or night, or at any seasons 7 
Particulars requested 7 
8. Whether cattle are herded and driven for pasture to other dis- 
tricts 7 

If so, whither and to what distance 7 
Q* General condition of cattle 7 
10. Stock how kept up 7 

I. *^By breeding? 

Special bulls kept ? 

II. — By importation? 

Whence 7 

Averse price paid 7 

X !• Mode in which cattle are bought and sold 7 
H&ts, markets, etc. 7 

12. Export of cattle, if any, whither, and for what purpose? 

13. Export of hides? 

Number of dealers, whether increased of late or not? 

Price of hides now and ten years ago 7 
How hide trade is conducted 7 
T4* Mortality among cattle, ordinary and from plague? 

15* History of plagues 7 

In what years they occurred 7 

x6. Character of plagues, source, cause, mode of spread, etCt ? 

17* Season in which plagues prevail 7 

18. Whether different varieties are apt to prevail at different seasons? 

Duration of such outbreak 7 
19* Statistics of cattle plague 7 

Proportion per cent, of attacked 7 
Proportion per cent, of recoveries 7 
Prraortion per cent, of deaths? 

Kind of cattle most liable to attack with regard to 
Breeds, 

SeXf find 
Condition I 

81. Symptoms? 

Shivering? 

Appetite and rumination? 

Skin, temperature, hair, eruption, ete. 7 


so. 


OXBN. 
Form Not 4. 
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Swelling of tongue and throat? 

Difficulty in breathing, cough, etc. ? 

Looseness of bowels; blood or mucus ? 

Secretion of milk suppressed altered 7 
Posture of animals 7 

22. If body examined after death, what appearances P 

23. Opinion of reporter as to contagiousness of different varieties of 

cattle plague ? 

24. Treatment of cattle diseases 7 
Effects of diflFcrent methods 7 

25. Sanitary measures, if any, adopted 7 
Disinfection ? 

Separation of sick and healthy 7 
Burial of carcasses 7 

26. Hides, horns and hoofs of diseased cattle how disposed of? 

27. Prevalence of disease among other animals during cattle plague? 

28. Affection of man by disease prevailing among cattle 7 

29. Disease at present prevailing ? 

Particulars 7 

30. Effects of weather and heavy falls of rain 7 

31. Any other remarks on points not above mentioned 7 


THE ANDAMAN ISLANDS. 


Historical Sketch. 

The insular position of this Settlement, its comparatively recent occu- 
pancy (1858), and the accurate history which has been kept of all events 
which have transpired there since then, render the study of any cattle 
plagues which may have happened extremely interesting. The same 
remark applies to cholera, whose outbreaks in this island have been 
recorded by Dr. G Macnamara in his well-known treatise on A«iiatic Cholera. 
It is very clear that cattle disease was not tndii^enous in the Andaman 
Islands, because there were no cattle there among which the disease 
could originate ; and, as will appear from the sequel, disease did break 
out among cattle on more than one occasion, and then was stamped out 
by judicious repressive measures. 

The first annual report on the Settlement is for the year 1864-65. It 
is stated that all supplies and live-stock were obtained from Calcutta, 
and that cattle and sheep were kept at ** Aberdeen *' and Viper Island, 
where the best grazing was to be found. Guinea and dub grass were 
bei^ planted to improve the pasture. 

Three hundred and twenty-seven head of cattle and 3,697 sheep were 
imported from Calcutta and British Burmah during the year. There was 
mortality among sheep twice in July in the height of the south-west 
monsoon, and in April in the height of the hot weather. The cause iA 
mortality is not noted. 

The planting of Guinea grass had proved a great success, but not so 
dub grass. The supply of fodder was noted sufficient, and the estab- 
lishing of an experimental cattle farm contemplated. 

Tne cattle farm at Aberdeen was considerably extended during this 
year, and several new sheds constructed. A new farm was opened out at 
Ferseverance Point. The cultivation of Guinea gra6s continued success- 
ful, but dub grass is not mentioned. All the slaughter cattle were 
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obtained from Burma It is noted that the cattle have been generally 
healthy All our slaughter cattle are old, worn-out creatures, and never 
appear very fat The deaths which occur among them arise from old 
age, and are not it would seem, attributable to disease or the effects of the 
climate The sheep on the other hand do not thrive here At all times 
mortality among them is very heavy, and sometimes it increases to a very 
high rate 1 he vety hot and the very wet months are particularly 
b incful to them , a Ided to this, the voyage from Calc utta nas a most 
injurious effect on the inimils, from which thev do not recover for nearly 
two months aftei their arnvil, during vihich interval numbers die off ’* 

A c ittle show was held for the hrst time this year, when it was noted 
tr at considerable progress was evident in breeding and feeding cows, 
g 0*118 and poultry 

The cattle f ^rm at Perseverance Point is noted as a success, and the 
cuill^atlon of Guinea grass seems to have been extended. 

1 he farm at Aberdeen was not so well reported on, specially as regards 
the sheep, snd the low situation and damp are saul to have caused large 
mortality among the latter No epizootic is noted during the official year 
"In the month of September 18^8 ** Dp Rean writes in his annual 
report, "csttle disease appeared among the Commissariat cattle and 
earned off many It had been introduced from Burma, and threatened to 
spread among the horned cattle here, had it done so, the loss would 
have been very great, and the advance of the Settlement towards becom- 
ing independent of foreign meat supplies much retarded i^ortun itely, 
by the exercise of much vigilance, the disease did not extend, and in 
future great care will be observed in preventing communication between 
newly- arrived cattle and those already here” Dr Rean has forwarded 
the report of the Committee which was appointed to investigate this 
matter, which is full and interesting 

In his annual report tor 1869, Dr. Rean remarks as follows with regard 
to the stock of the Settlement — 


, THE 
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1868 68. 


" Cattle — A good number of cows have been imported from Penang during the 
year, they are of smaller size and inferior to those from Burma 01 India, and 
contrast most unfavourably with the animals formerly imported, and now the pro- 
perty of numerous ticket-of-leave prisoners I he magniheent pasturage which can be 
obtained here should enable us in a few years to rear as fine a clai>t of cattle as 
can be met with in India, and with equal economy No cattle disease has broken 
out among the heids this year as happened last, and it is hoped by care in the 
importation of these animals, and watchfulness on their arrival here, we shall not 
have any murrain among them again 

" Sheep —In former years the mortality among sheep on ship-board and after 
their arrival here was verv great, but during the past year much impiovcment has 
taken place , more care has been exercised in selecting a hner class of animals and 
greater precautions taken on the voyage 1 hey are well housed on arrival, and the 
experience now gained in their management seems sufficient to secure an immunity 
from any great loss among them for the future. 

• •••••••a 

** Pigs —These animals thnve remarkably well and increase greatly.” 


In the Annual Administration Rraort for 1869-70 a census of stock 
on 1st April 1870 is given, namely, 858 cows, 964 male calves. 340 
female calves, 9,340 goats, and 739 pigs ; 129 cows were sent to the Nico- 
bar Islands and were doing exceedingly well. It is noted that wild 
^flaloes exist in the latter—” the produce of some cattle left here bv the 
Danish settlers. ” In April some cattle received from Calcutta introduced 
an epidemic of foot and mouth disease^ from which three of the imported 
cattle were suffenng. It will be observed that the existence of this disease 
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tn and around Calcutta at that time was noted by the Commission (p. ii). 
It spread during the month and caused four deaths in old and weakly 
animals. Isolation was being adopted and remedies applied. 

In the report for the montn of May it is noted that nearly all the cattle 
on the Settlement were attacked, notwithstanding precautions. Sixty- 
seven casualties had oixurred, which in a stock of about 1,400 gives 4 
per cent.— a considerable loss. 

In the report for June it is noted that the health of the cattle had 
improved, ana that only some of the weaker had yielded to the disease ; 
20 deaths are noted. 

The foregoing notes have been gleaned from the Administration 
Reports, and indicate the value which would attach to a more detailed 
history of the introduction of horned stock, and subsequently of disease, 
into these islands. It may fairly be concluded that the two forms of 
murrain observed in the Andamans— rinderpest and foot and^ mouth 
disease— were not of spontaneous origin there, while the great endemic 
diseases, fever, diarrhoea, and dysentery, are as rife in the Settlement as 
in other malarious localities. It is ecjually clear that these diseases were 
introduced by diseased stock ; and if the same amount of care were 
taken in endeavouring to prevent their spread, it would appear that foot 
and mouth disease is more infectious and penetrating than the other, but 
details are wanting on this point. It is obvious that a quarantine farm, 
station, or island would save the stock of the Settlement from risk, and 
while disease is so rife on the continent of India, and its introduction so 
possible, nay probable, and a proved fact on two occasions, the increasing 
stock of the Andamans and Nicobars ought to be thus protected. 
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CETLON. 

Summary of the Beport of the Ceylon Cattle DUease 
Commiasion, 


Though the Government of Ceylon is distinct from that of the con- 
tinent which it adjoins, and events occurring there may be considered 
foreign to the concern of an Indian Commission, still the results of a very 
carefully conducted investigation into the cattle murrains prevailing there, 
by a Commission specially appointed for that purpose, are so interesting 
and important, that it has been thought best briefly to epitomise the 
excellent report which was drawn up on this subject, so as to bring the 
principal facts revealed and conclusions arrived at into relation with those 
contained in this report, in order that the whole subject may be presented 
in its utmost completeness, and every available light thrown upon the 
questions connected with it The prevalence of murrain in this island 
was not unknown previous to the appearance of this report. An interest- 
ing paper on the subject is contained in The Journal of the Agricultural 
and Horticultural Societyt Volume Lt page 23$. This paper, written by 
Mr. J. Lambert, refers to an epidemic prevailing in 1842, and it is 
evident that at that time murrain was very common in the island. The 
Ceylon Cattle Plague Commission consisted of a Civilian, a Medical 
man, a Veterinary Surgeon, and a Maha Mudliyar. Its constitution was 
therefore very similar to that of the Indian Cattle Plague Commission. 
Its labours commenced in April 1868, and the report is dated October 
1869. Six Journeys were made to different parts of the island, the con- 
ditions under which stock existed examined, their diseases studied, and 
the evidence of natives, planters, and officials recorded regarding these. 
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Written statements and mortuary returns were also called for and CEYLON* 
obtained. The inquiry was therefore practical and complete, and the Summarj 
information recorded is ample and intelligently placed in the general of Report of 
report. The Commission enter rather fully into questions connected with 
cultivation, care of stock, breeding, pasturage, housing, etc. As com- CommlsiloiL 
pared with Bengal, their descriptions exhibit a vastly inferior picture with 
regard to each of these particulars, and they show convincing cause for 
energy in the way of improving agriculture and stock. As regards 
dtu ases of stock, they found rinderpest and foot and mouth disease very 
common, and it is to the former that their chief attention was direct^. 

The nature ot the disease they conBdcntly assert to be identical in 
its leading features with the rinderpest of Europe and India.’* They note 
the general absence of skin eruptions, but state that the Veterinary Mem- 
ber had observed this feature in previous years. They also comment on 
throat disease, which has been such a prominently observed and described 
malady in many of the reports pnnted above. Ihey believe this to be a 
form of rinderpest, because in all the cases of it examined by them they 
found the other more peculiar and characteristic signs of rinderpest present. 

Distended stomach and staggers are also noted as prevalent forms of 
disease. It is curious to note the absence of black quarter, pleuro-pneu- 
monia, and cyst disease, which have been so pointedly described on the 
continent of India. 

As regards the history of murrains, the Commission could not trace 
out any early record, or fix on any period of origin ; but it appeared from 
oral evidence that murrain existed during the Singalese period. They 
concluded also that up to 184a its visitations were comparatively mila, 
but that since that year ** disease made its appearance with greater fre- 
quency and violence and with more fatal results.’* 1 his, they remark, 
may have been owing to the rapid extension of coffee planting and the 
more active importation movement, and mure intimate association of 
cattle consequent thereon. 

As regaras mortality^ they note that during the three years ended 
1B67 the average reported yearly loss was not less than 70,000 head, 

n a money loss of j£0o,ooo. The stock of the island is not estimated, 
king it at one million, apparently an excessive extimate, the yearly 
loss would amount to 7 per cent. It is noted that *'the value of a buffalo 
or bullock has in many localities been doubled within the last few years,’* 
and that cultivation is seriously impeded in numerous instances, owing to 
loss of cattle by disease. It also appears that coffee cultivation is in 
Ceylon depriving cattle of pasture land, ss rice rultivation is in Lower 
Bengal. The effect of drought and bad grazing is prominently dwelt 
on as predisposing to murrain. 

The contagiousnsss of both forms of murrain is accepted as an indis- 
putable fact, and a principle upon which preventive measures must hinge. 

The various means and modes by which the disease may spread are also 
enumerated. 

As regards treatment^ preventive treatment is assigned the most 
prominent place. Isolation, segr^ation, and disinfection, are the main 
features of the plan proposed. The primary agent of this repressive 
system^ is the village nead man, to whom, und^ penalty for neglect, 
immediate report is to be made; he is to take immediate steps on assuring 
himself of the necessity in the way of preliminary separation. The agent 
of the district is to be informed at once, and on him will rest the burden 
hioffecl measures, provided the early ^eps have been imperfect or 

O. SSI-SS4* 




88 


The Agricultural Ledger, 


OXEN. 


Selections from Report of Indian Cattle, etc. 


CBTLON. 

SammaiT . 
of Report of 
Cattle 
Disease 
Commission. 


Tho hospital treatment recommended is an early dose of salt and 
sulphur, carbolic acid, water, ** frequent feeds of thick rice congl and 
counter-irritation in throat cases. 

The advantage of giving discretion to local agents who know the 
circumstances of the district is indicated, and a legislative enactment is 
recommended, having for its objects— 

1. Quarantine for new arrivals (14 days, and a license to travel at its 
expiry^. 

2. No cattle to graze on crown pastures without license. 

3. No bull above one year old to be allowed to graze un public pasture 
ground. 

4. Castration by the European plan. 

c Owners to report sickness to head man who inspects, segregates, 
ana reoorts to agent. 

6. Locality to be placed in quarantine and cattle movc^nents through 
it prevented. 

7. This restriction to be removed only by Government agents or com- 
petent authority. 

8. Hospitals, medicines and keepers to be provided and appointed. 

g. Owners to pay for keep and treatment. 

10. Tavelams to Be subject to inspection and restriction if necessary. 

11. Rules suitable to each province to be made by the agent and pro- 
claimed. 


^ 12. Finally, the appointment of a special officer with suitable qualifica- 
tions, and tne training of a special native agency to put these principles 
into practice are recommended. 

The foregoing is a brief sketch of the Ceylon report, which, mutaits 
mutandis, reveals very much the same conditions as regards stock and 
their diseases as the foregoing pages. The conclusions and recommenda- 
tions arc therefore valuable aids in arriving at a solution of the great 
problem of prevention. The report differs from the Madras reports in 
giving only results of inquiries and suggestions as to future action, and 
no record of any action adopted or work done. This should undoubtedly 
be the object and burden of all future records of contagious murrains 
among cattle. 


G. 1 . C. P. O*— >No. 1398 R. & A,— ■17-II-96.— aioo-«W, B, G. 
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ACACIA ARABICA. 

[Dictionary of Eoonomio Produotc^ VoU /.» A. lOi.] 

CASSIA AURICULATA. 

^Dictionary tf Etonomic Products, FoU It., C. 74 t>] 


TANNING MATERIALS. 

Brief Statement of the Imperial Inetitate Inquiry (Vo. 46 ^ the Report on 
ColketUm for 1895-98), showing progress mode up to June I5th, 1898. 


Tanning Materials. 

This inqniry (No. 46 in the Report on Collections for 1895-96) 
may be said to have commenced with Mr. Royle’S demi-official letter, 
dated 18th January 1894, which made certain proposals regarding 
Tanned Skins, and submitted an interesting report by Mossrs# EalBQ, 
Rutherford A Oo. of Madras. 

The investigation assumed greater interest and importance, however, 
with the letter No. 48 F. S., dated the 8th June 1895, from the Imperfel 
Institute, which Sir Fr^erlok Abel intimated that the subject of 
Tanning Materials bad for some time past engaged the attention of the 
members of the Research Department, and that the results obtained 
vary very considerably as regards the proportion of tannin in one and 
the same product. In some instances this may be due to the condiv 
tions under which the materials have been grown in the different 
Presidencies ; in others, possibly, to the variation in am of the plant 
from which the samples have been taken. Thus in the case of 
CasBla AuriculatA from Cuddapab, Madias, the proportions of 
tannin range from 7 to zi per cent , while a sample of tne same plant, 
examined Oy Mr. Proirtor Of the Yorkshire College. Z^eds, contained 
M much as 18 per cent. Specimens of the fruit from TonmMliA 
Chebula, supplied from Madras, Bengal, the North-West Provinces 
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and Bombay, have furnished percentages of tannin ranging from 13*3 
to 38*9. This great variation may, of course, be in a great measure 
due to the circumstances surrounding the cultivation * of the plant 
in the different Presidencies, but it may also be due to variations in 
the maturity of the fruit. It would be very desirable if, in the col- 
lection of samples for transmission to the Institute, as full particulars 
as possible were given in regard to the conditions under which the 
plants are grown, and in regard to the age of the plants or maturity 
of the fruit, etc., as we may then be able to throw light upon the 
conditions and period most favourable to the collection of the material 
and the maximum percentage of tannin which the particular plant, 
etc., is capable of yielding.** 

‘This letter was replied to by Reporter on Economic Pruducts in 
his No. 1002 — ^XVI-oi, dated the 8th August 1895, No. 15 F. S., 
stating that the proposed investigations seemed highly desirable. 
That although some experts regarded the Jabalpur Myrobalan of 
trade as entirely different from the ordinary Chebulic nut, there could 
be little doubt that the unhivourable opinions often passed on Indian 
Tanning Materials proceeded from different parcels having varying 
proportions of the active principle. The letter then proceeded to 
describe the measures that would be taken to procure specimens for 
further examination at the Imperial Institute. See Circular Note 
No. 46 of 189^-96 reprinted below. 

In connection with the inquiry the Rev, Mr, Campbell was asked, in 
letter No. 852, dated 19th July 1895, if he would take steps to 
collect Myrobalans from the same individual tree of Terminalia 
Chebula, at different stages of growth, e/s., i of the fruit when 
unripe, i when fully ripe, and k when these have fallen to the ground. 

•, 74 sea. This was acknowledged by Mr. Campbell in his letter ^ted 30th 
July 1895, who promised to collect the Myrobalans as requested. 

On the 8th April 1896, Mr. Campbell forwarded with his 
letter of that date the following quantities of Terminalia Chebula * 
Half-ripe fruit, 2 bags; fully ripe fruit, 1 bag. Regarding these 
Mr. Campbell was asked (demi-official No. 1174— *XV1, dated acth 
April 1896) if he would kindly furnish information on the followini; 
points 

fi} Seaeon when the half-ripe fruit was collected. 

f2i Ditto ripe ditto. 

(31 Whether or not they were off the same trees. 

(4) Method adopted in drying the fruits. 

With tte letter waa enclosed for easy reference a copy of Circular Note, 
No. 4d of 1895-96. Mr. Campbell replied (letter dated 8th May 1896) 
aa follows (1) The Myrobalans are not all off one tree, but the trees 

from which they were gathered are all growing within an area of 8 or 
10 acres, and are all in the same kind of soil. The trees appear to be 
^e same botanically, eo that for your purpose the fruit mIm from 
different trees should make no difference. Half-ripe and f!% ripe 

* Never cultivated,— £0. 
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fruits are from the same trees, (a) The trees flower in April, and the 
half-ripe fruit was collected in the beginning of September, and the 
ripe fruit on the ist November. (3) The fruits, both hal^ripe and 
ripe, were spread out in the sun on the roof ‘ oif my house, and left 
there till dry. I shall be glad to hear the result of the examination 
of the Myrobalans/* 

With a view to obtain information upon the questions raised in 
the F. S. letter quoted above, the following Circular Note, No. 46 of 
1895-96, was then issued to the Conservators of Forests in Bengal, 
Madras, Bombay, Central Provinces, Panjab, North-West Provinces 
and Burma 


©lofe A6 of iB9S-96. 


Collections for the Imperial Institute^ London^ and the Indian 
Museum, Calcutta. 


CipettlapNota. 


Tanning Materials. 

The scientific investigation of the various tanning materia/s supplied 
from India to the Imperial Institute has confirmed an opinion originally 
advanced in the Dictionary of Economic Products, vi#., that considerable 
differences exist in the proportion of tannin contained in one and the same 

S roduct This may arise from the samples having been collected at 
ifierent places, or during various seasons of the year, or under diverse 
climatic conditions. In the case of fruits it may arise from the degree of 
ripeness at which they were collected and in the case of barks in the age 
of the plant. It is thought desirable that these pmnts be definitely in- 
vestigated as it appears probable that the tr^e in these articles is 
retarded through want of uniformity in the materials exported. It is 
proposed to conduct investigations during the present year with three 
tanning substances, vis, 

Terminalla ChebulEi 
Acacia arabica, and 
Cassia auriculata. 

L Terminalia Chebula. 

DloUonary of Economic Products, ToL VL, Pt IV., 
T. 826-848« 

As stated before, considerable differetice has been found to exist in the 
proportion of tannin contained in the fruits of Tenninalia Chebola ob- 
tained from different places* Specimens euppKed from Madras, Bombay, 
Bengal and the North-Western Provinces fu^ished percentages of tannin 
ranging from 13 to 38* To ascertain the cause of this diffmee, It has, 
therefore, been found necessary to procure samples gf the fruit htbe 
fallowing wayt— 

^Six Mimes should be sdected in Afietaat parts, the places e^eetad 
being such as to fairly represent dhnatic and soil varlatioiia. la each 
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locality three myrobalan trees should be set apart, eie.. (a) a young tree, 
(6) a fai.ly mature tree, and (c) an old tree. When the season arrives, 
dPealarNotSi one-third of the fruits of each tree should be gathered when half-ripe, 
one-third when ripe, and the last third when over^ripe, t e , when the fruits 
have fallen to the ground. Each third should be recoidcd separately 
for (a), (b), and {c). 

One individual tree would not probably afford a very large number of 
fruits, but it is believed 'that enough may be got for the purpose of 
chemical analysis. To still further solve the question of degree of 
maturitVi a large quantity of fruit at each of the three stages of growth 
should be collected from a number of trees, not from an individum tree. 
Each specimen should be put in a separate bag bearing a separate 
number. A note should accompany the specimens containing the follow- 
ing information 

(a) Nature of each specimen and the kind of tree from which it 
has been collected. 

(&) Date on which the specimen is collected and the locality where 
the tree grows. 

(c) Estimated quantity of the fruit annually available, time of the 
year when available, and the price at which it can be 
delivered at the nearest railway station or port. 

II. Acacia arabica. 

Dletlonaiy of Eoonomlc Prodnets, Vol. I.. A. 10M84, 

With Acacia aiablca it is proposed to deal with the bark mainly. As 
in the case of Terminalia three kinds of trees should be selected in one 
and the same locality, ets., (a) young, (d) fairly mature, and (c) old. The 
bark from these iveti should be collect^ in the following months i— 

(a) In January. 

lb) In March, when the tree is in flower. 

(c) In May or June, when the ripe pods are on the tree. 

(J) In September, when the sap begins to ascend. 

Each specimen should be separately kept, labelled and numbered. A 
descriptive Note should accompany the specimens, containing similar 
information as in the case of Terminalia Chebiila. 

III. Cassia aunculata. 

Olotloiuiry of Eeonomle Prodoets, VoL II., C. 741. 

Of Cuslt awkulaita the bark should be obtained from a selected 
number of localities, and the collection should be of such a nature as to 
exemplify the effects of the age of the plant, season of gathering the bark 
and local peculiarities of the rasion of production. A descriptive Note 
like that required for TemiloimB Chemila and Acaela arahm slumld 
accompany the specimens. 

The chemical examination to which the bark of Cusla aoriculate was 
subjected in England disclosed considerable variation in the amount of 
tannin con'^einra in the specimens received from different places. Thus, 
in the bark sent from Cuddapah, Madras, the proporUon of tannin 
ranged from 7 to ii per cent., while another sample examined by 
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Mr. Proctor was f o und to contain as mtfchas i8 per cent. It is hoped that 
the investigation now set on foot will once for all decide the question as 
to the cause of thi s difference. 

It is notnecessary that the experiments with the three products men- 
tioned above should be made in every Province. The fol lowing distribu- 
tion of the work is^ therefore, suggested s— 

Terminalia Chebnla experiment may be made in Bengal, Central 
Provinces, Madras and Bombay. 

Acacia arabica in Bengal, North-Western Provinces, Panjab and 
Sind. 

Cassia auriculata in Madras, Bombay and Berars. 

„4 


With his letter No. i4*-‘68, dated the ist January ^|896, Sir 
Frederlok Abel forwarded copy of a Memorandum by the Senior 
Assistant Chemist in the Research Department of the Imperial Institute 
on the subject of the examination of Indian tanning materials. In that 
letter it was pointed out that the Memorandum gave numerical results 
obtained with Teroiinalia Chebula, Acacia arahica> Cassia 
auriculata, Alnus nitida, and Ceriops Roxburghiana. 

The Memorandum may be here given as it contains much of 
practical interest to the Tanning Industries. 


Some Indian Tan>Stuffs. 


By R. L. Jenkfij F.0.8q Ch$mical Assistant in the Research Department 


The Empire of India, it need hardly be remarked, is rich in trees and 
plants which yield valuable tanning materials of great variety, and in 
abundance. They are, for the most part, unknown to the markets of 
hurope, with the notable exception ot the which is the fruit 

of one or other of the three species of Terminalia. Specimens of many 
barks, quite unknown or unused in this country, were exhibited in the 
Indian and Colonial Exhibition of 1886, and a fine series of samples is to 
be seen in the Indian Court of the Imperial Institute-collections^ Although 
the reputation of these barks os tanning materials is thoroughly estab- 
lished in India, their application is more or less empirical. The amount 
of tannin contained in many of them is entirely unknown, and, in the case 
of others, although definite knowledge on this point has been obtained 
by chemical examination, yet it has been found that the reaults of analyses 
made of a few apecimens of which the history is unknown, may be rather 
misl^ing than instructive, owing to the variation of the percentage of 
tannin obtained from different samples of one and the same material, and 
to the absence of information as to the probable causes of that variation. 

Tannin is utuslly classed as a waste product in the economy of plant 
life ; but It certainly appears to have this distinguishing character— that 
is conatantly passing away, in the plant, from the seat of formation, 
from the leaves and green parts which are expos^ to IMt, towards 
the interior of the plant, mere it is believed to assist in the deufelopment 
of nitrogenous bodies. True waste products* on the other hand, appear 
to be transmitted towards the deciduous extremities, und so rid of. 
Tannin is cohsequently a somewhat fugitive substance in the plonti 
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moreover, in certain seasons the process of transmission appears to exceed 
that of formation in activity. It follows that the leaves, bark, fruits, etc., 
collected under the idea that they are highly charged with the astringent 
principle, may, at times, be almost void of it. The commercial conse- 
quence is obvious, and it may easily happen that the actual practical 
value of a tan-stuf! of recent introduction into a fresh market, may be 
entirely ruined by the accident of the first samples having been collected 
under exceptional conditions. It is, therefore, highly desirable to obtain 
accurate imormction as to the ** tannin-habit ” of any tree, or plant, yield- 
ing that natural product, and this can only be obtained by tne chemical 
examination of a long series of samples collected with that object. 

As a first step in this direction a selection was made from the samples 
in the collections, during the examination of which, a method of operation 
suitable for dealing with an extensive series of specimens has beeii^worked 
out, in which Mr. H. R. Prootor, of the Yorkshire College, Leeds, has 
importantly assisted. The results obtained are here published, both as 
demonstrations of the correctness of that method, and because they arc 
in some cases the first results of chemical examination that are known to 
have been obtained with these materials. 

Method of Examinaiton , — The following is an account of the 
general method of procedure most suitable for the examination of these 
tannin-yielding materials The materials were first ground to a fine 
powder in a Burroughs and Wellcome drug-mill. A quantity of this 
powder sufficient to give about six grams of extractive matter per litre 
of liquor was accurately weighed out. A ihistle^fiinnel was bent twice 
at right angles so as to form a siphon, the head of which would just touch 
the bottom of a beaker of about one litre capacity. The thistle-head 
was covered with fine muslin secured by a rubber band and plac^ into 
the beaker, which was then filled to a depth of two inches with fine slft^ 
sand (previously purified by treatment with hydrochloric acid), so that 
the thistle-head was buried in the sand. A half-litre of distilled water 
was placed in the beaker, and the powder having been added, it was 
allowed to stand for some hours } the outer limb of the siphon was then 
len^hened to some five feet, by the attachment of the requisite tubing, 
and the siphon was set slowly working ; when the liquor had been 
drawn off a further quantity was added, about one litre, being sufficient 
to extract the tannin thoroughly ftom the powder ; but if more appeared 
to be required a farther quantity of about 300 cubic centimetres was 
added ; this was afterwards siphoned off separately and concentrated by 
evaporation until the total volume of aqueous extract did not exceed one 
litre. The temperatore of extraction was 15^ Ci Parker and Prootor* have 

' shown that the optimun temperature of extraction for mvrobalans is 
between 60P C. ana 70* C*t but the earlier experiments in the Research 
Department were made before the publication of their work, and it was 
not considered advisable to alter the conditions in these comparative 
experiments. The total weight 0! the extractive or ioluble matter was 
determined by evaporating 100 C. C. in a weighed basin, fbr which pur- 
pose round-liottomed nickel basins, 3 inches across, were employed, 
A coirvenient erater-bith was made by fitting to an ordinary Mnch 
saucepan a flat lid of sheet copper with four holes of a|-inch diameter 
cut in it. The basins were supported over these an glass rims ma& by 
cutting rings from the body of a chipped or darned bimktr. The 
tannin in the extract was estimated by two methods. One, the ** shake 
method* Invvived shaking In a bottle on a rotating machine, a tneaiured 
volume of the tan-tiquor, together with a known weight of purifi^ hide«» 

* Joiiniil of Soc. of Cboni, Indottrjr, Joly ilss. 
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powdw, filtering and estimating the contenH of the filtrate.^ The other 
tnethod involved the use of a •* hide-powder Biphon-filter,” the enorter 
limb of a siphon being expanded into a chambtt packed with hlde*powtoi 
uhich removes the tan from the liquor a^ it panes through it# This 
latter furnishes results quite as reliable and constant as those 
the first method, so that it was used in all the later examinations* The 
first 30 c. c. which siphon over arerejectwi, and the next 50 evaporated 
in a weighed basin. In this way the amount of tannin material abstracted 
by the filter from the tan-liquor was obtained* The ash was determined 
separately by ignition in a platinum dish. 

The following results were obtained t— - 


Description and No. 


termiDalla Chebula— 

No. 1093 
.» 661 

•I 603 

Acacia arabiea 

pods 


CafealR anrlcttlata— 

No* 6154 

ft 678 
.» 6153 

If 

A sample furnished by 
Mp. Proctor 
AlnoanltMa 
Ctrlops Roabnrghlana 


Ash 

% 


Total 

Sol. 

7a 


Non 

Tana 


Tans 
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1577 36'M Round and inflated fruits. 

19*50 13*30 Small, dried, and dark. 

34*91 >8*45 Long, lean, shrivelled. 

19*68 87*03 Small, shrivelled, pale. 

9*55 Husks and seeds. 


6*08 11*39 From smtll boughs about 

I -inch diamoter. 

16*31 0*34 Root bark. 

4*65 6 98 From young ahoots. 

4*96 10*33 From stems 3 years old. 

ie *33 

4*56 3*07 Very sBOrl-frained bark. 

453 10*36 From beagna about 3- 

incb diameter. 


Terminalia Cfatboln.— It will be seen at once that the variations in the 
percentage of tannin found in the four samples of this material is very 
Asw^ced by Dr. Watt in the Dictionary of Economic Products 
kiJ *• ^8 Tanning Conference of the Indian and Colonial Exhibition 
IkTr under its consideration, and it was then shown that 

ine fruits moat esteemed by the trade were those of oval and pointed 
f grwnUh-ycllow colour and solid in structure, while 
I®??® condemned. Dr. Paul undertook to make 

examination of the fruit, and was supplied with three pertly 
tannin was found to vary in these from 
7 to 33 par cent,, and the order of value aesigned to them by the pra^- 
2I:*®*P?rtvas justified by the analyses. It was generally agreed that 
i2?**”* " different samples might be expected to vary from 6 per cent, to 
important work of collating external apj^arance or 
l tannin*content8 was not then entered upon. The 

2 Sji of the Imperial Institute has 

p^tble far this work to be Xkisn up systematically, a^ under 
w^ions that, H is hoped, will ensure benefiual results. Tne variattons 
n cne proportion of tannin in the specimens of Tenniaalia analysed having 
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been brought under the notice of the Indian Cover nment« it has been 
decided to collea samples with the speciRc object of determining the 
influence upon the amount of tannin exerted by the age (0) of the parent 
plant ; (6) bv the age of the fruit itself ; and also as far as possible (c) by 
the locality where the plant is grown. In regard to the results given 
above, it may be pointra out that the specimen (Na 1093) which possessed 
most strongly the characteristics condemned by the Tanning Conference, 
was yet the richest in tannin. 




Acacia arabica.— Both the bark and the pods of this tree, the well- 
known hahul^ contain tannin. An early analysis of the pods shows that 
the husk or cases alone contain 60 per cent, of tannin, and the seeds 
themselves practically non& The sample of pods examined in the 
Research Department contained only 9^ per cent., while two rnecimens 
In the possession of Mr. Prootor contained 9 per cent, and 13 per cent, 
respectively. In all three instances the seeds were not separated, nor 
would this be likely to prove a very practicable operation upon a large 
scale. Tlie bark, which is statra to contain 19 per cent, of tannin, is 
much more largely used in India, but nothing is known definitely of its 
tannin-habit. 

The Indian Government has arranged to gather a complete series of 
samples cf tbia bark at four periods of the year, and from old and young 
trees. 


aurloulatil. 


CaMia anrieulata*— -The bark of this tree is one of the most valuable 
of Indian tan-stufis, but its value would probably be increased if more 
were known of its tannin-habit. The figures above given indicate to 
what variations in amount of astringent principle, and therefoie in com- 
mercial value, it may be liable. The Indian Government has decided to 
obtain a series of autnentic samples of this also, to be examined in the 
same manner as the two last-mentioned tan-stuffs. 

The remaining pair of analyses given in the above table are of mate- 
rials which have a good reputation in India, and are known to confer 
special and valuable properties on leather treated with them. The results 
are recorded for comparison, but it is not proposed at present to deal 
exhaustively with these particular materials. 

For the purpose of convenient reference in connection with the 
collections have been made or which have been arranged for, 
the following pricit of correspondence may be here given, the 
marginal numbers being the regUtration numbers of the collections 
received up to the zsth June 1896 


TePiBlnaUa 

Chsbula. 


TmmiisAmA ohebula. 

BomMifi— >Tbe Depo^ Conservator of Forests, Northbbn 
C iacLS, replied (letter No, 3x17, dated xyth December XS95) 
that Terauoalia Chebula is found in insignificant quantities 
only in one Division, and that hence he regretted he conld offer no 
astfstance. 

This ms acknowlednd (No. 743— (>) bj asking, in the event of 
the people in the Nonnem Circle, Bombay, using any other special 
tanning material, whether the Conservator wonld be prepared to 
fnmisha supply for analysis. It was explained that the chemical 
elimination a small sample of ffir^ (TemimUa Chetnilff) 
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would be of value, even though commercial results might not 


be 


BOVBAY. 


anticipated. ^ .. 

7 he Conservator of Forests, Central Circle (letter No# 
dated 17th December 1895) ^ prepared to undertake 

the preparation of the collections indented for. 

The Conservator of Forests, Southern Circle, replied (letter 
No. 6154, dated 7th January 1896) that Terminalla Chcbula 
occurs very extensively all along the Ghats and about a, loc' tons of 
the fruit are collected annually. He added that it was impossible to 
j rocurc the required fruits before November next, as these cannot be 
dried in sufficient quantity before the beginning of the dry season. 

7 he Conservator suggested that it might suffice if fallen nuts were 
collected and kept separate from nuts gathered from the tree. He 
considered that, not being a garden ind^try in which minute d^ils 
can be attended to, it was useless to distinguish between the produce 
of old and young trees. He would in connection with the specimens 
supplied note the month of collection, and remarked that fruit collected 
late might be compared with that collected early in the seuon from the 
same tree. The Conservator does noCconsider the question of age of 
the tree as likely to affect the quantity of tannin, nor dws he regard it 
as necessary to examine the fruit from 'different localities. “ What is 
true for one will be true for another.” But he adds^ 

*• There are in this district two distinct kinds of fruit^a big oval one, 
and one that is small and more dongated. The latter itches a bc^r pnee 
in the market, and is I believe known in the trade as Jabalpur htw. 

This was replied to by Reporter on Economic Products (No. 388—01, 
dated 25th February 1896) to the effect that the rules laid down were 
framed in order to solve chemical difficulties and were made at the 
request of the home chemical authorities ; that the results of the 
inquiry might be of purely chemical interest or might tove a very 
great commercial significance. The fact noted by the Conservator 
regarding the long nanow pointed Chebulic MyroWan (Jabalpur 
Myrobalan) teing the more valuable, confirmed the previowly receded 
opinion. Conservator was asked for 1 cwt. of each of the ^0 forms 
mentioned by him. In reply the Conservator in his letter (No. 7533 > 
<lated 5th March 1896} promised to meet the indent to the best of his 
ability. 

The Divisional Forest Officer, Belgaum (Southern Circle), wrote 
(letter No. C-4C6, dated 7th March 1896) that the season ^ w 

advanced to collect Ae required information, but he would do his 
best in November next, and tluit meantime he would collect speci- 
mens of the flowers. The same officer wrote (lettw No. G-65, dated 
tile 5th May 1896) and forwarded 12 botanical specimens of Tcttoj 
OB lia Chebulg collected in different parts of the district He added 
^that Ae trees from which Ae specimens were taken have been marked 
and that the fruits will be collected and sent when ready. 

Ceiieral Prow^iieM^The Conservator of Foresis, Southern 
w^iRCLB, Nagpur, replied (letter No. 537M., dated 18A December 189$) 
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that he would endeavour to collect the desired specimens. He re- 
marked that in hia opinion the difference noted is owing mainly to 
the very imperfect agency employed in collecting the product, jungle 
tribes being generally careless as to proper time of collection— when 
the fruit is ripe— and also in storing after collection. 

This was acknowledged (No. 744—61, dated 14th March 1896) by 
asking that of two maunds collected of each form, one maund might 
be exposed to rain, in the exact way pursued by the natives, in order to 
determine the results of bad curing, but that the other maund should 
be carefullv dried. The Conservator of Forests, Northern Circle, 
Central noviNCES, replied (letter No. 8542, dated the a6th December 
1895) that he would conduct the desired experiments. 


North-West Pravincee and The Conservator of 

N -w. p. ft Forests, Oudh Circle, by his letter No. 1084 C., dated the 19th March 

OUDH, 1806, reported that he had addressed the Forest Officers of Kheri and 

Bahraich and requested them to take early action. 

By his letter No. 551, dated 31st March 1896, the Conservator of 
Forests, Central Circle, replied that none of the trees producing 
these materials are found in quantity in that Circle. 

The Conservator was informed (No, 1149—61) that the chemical 
analysis of the specimens asked for, though of no commercial interest, 
would be of the utmost value as showing effect of climate or soil in 
a region presumably not suited to these trees. He was, therefore, 
invited to contribute the specimens in such quantity as could be 
conveniently procured. ^ his endorsement No. 68, dated 5th May 
1S96, the Conservator of Forests, Central Circle, wrote that the 
officer in charge of the Kumaun Division had been requested to con- 
tribute specimens of the fruit of Terminalia Cbebuia. 

The Extra Assistant Conservator of Forests, Saharunpur Division, 
explained, in his letter No. 83, dated the and June 1896, that the 
season having been exceprionally dry, the fruits began to ripen and 
fell to the ground in April. He asked what quantity of these over- 
ripe fruits s&uld be sent. 


Acknowledged by letter No. dated 14th July 1896, in which 
he was asked to supply 10 seers of the over-ripe fruits. 

The Conservator of Forests, School Circle, replied (letter 
No. 1314, dated 16th March 1896), and promised to do us best, but 
suggested tb)st the experiment might be carried out in a locality 
wtere the tree is common, since in that Circle the fruit is collected 
and used locally only. 

This was acknowledged (No. 904—61, dated the 30th March) by 
stating that the authorities in England desired the traits to be fur- 
nishea from as wide an area as possible, so that the influence oi 
climate or soil on the production of tannin might be tested. This 
was reriied to by the Conservator in his letter No, 9, dated the yth 
I April 1896, in which he pointed out that the North-West Provinces weie 
I not included originally in the list of localities from which specimens 
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were required, but that he would endeavour to procure a supply as 
desired. 


MADRAA. 


JIf ailros.— The Conservator ol Forests, Central Circle, replied 
(letter No. 1545, dated i8th December 1895) approving of the in- 
quiry and promising to undertake the collection. 

7'he Conservator of Forests, Northern Circle (letter No, 
R C. 1226, dated 30th January 1896) reported that he had taken steps 
to procure the collections. In his opinion the variation in value of 
mvrobalans is due to the careless way in which the fruit is gathered. 
Much is collected in a green state, by lopping the branches and the 
fruits at once dried in the sun ; again, large quantities are gathered 
up more or less charred after forest fires. In wet districts, such as 
Malabar, the fruit is often damaged by rain. The best specimens 
would doubtless come from Nellore, where the Yanadis, a^ forest 
tribe, collect the fruit for Government. 

The Conservator was thanked for his interesting letter (reply 
No, 387^61, dated the asth February 1896), and informed that while 
the irregularity in collection of myrobalans is possibly the chief 
defect, it is not yet known whether unripe or ripe fruits are the richer 
in tannin. It is desired to be able to say whether the green fruits 
gathered from the trees are better or worse than the ripe fruits 
collected from the ground. 

I'he Acting Conservator of Forests. Southern Circle, replied by 
his No. 2326, dated nth May 1896, that he had asked the District 
Forest Officer, Madura, to arrange for the experiments with Ter- 
fxiinalia Chebula. He also enclosed the following return from 
the District Forest Officers of the Circle reporting the estimated yield 
of fruits in their Districts 


Abstract of Returns from District Forest Officers of the 
Estimatbo Yield in Gallnuts. 


SowteOafiim.— The quantity of Myrobalan exported from ports 
during the last five >ears was as follows 


EsUmated 

Produitton. 


Year. 


Whither exported. 


Quantity. 


1890^1 . 

1891- 92 • 

1892- 93 , 

>893-94 • 
>894^ 4 


• Bombay and certain other B. and 1. Ports • 

9 Ditto ditto ditto . 

. Ditto ditto ditto • 

• Ditto ditto ditto . 

• Ditto ditto ditto • 


Cwt qr. ft 

4,037 s o 
.t,04l I 14 
if743 0 o 
2,344 I 0 
1,009 O o 


12,775 o 14 


WoHftjrafsSsr.— Gallnuts are exported in considerable quantities 
from Rampur and Maranbaila Blocks and sold at Gondulpett-^probabiy 
to tons annually, 

^ «eiiiAjraM«r^— Gallnut, Myrobalan, is not exported from this 
Divishm, 
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Is reported to be exported chiefly to Coimbatore and the 
Mysore Territorvi trie average quantity exported in each year being about 
1,000 maunds. e / r- 

mauod s Rg6o weightt 

iiroreaOMMb0ror0,**ln all, the Minor Forest Produce Contractor col* 
lected 7ia (of 102 Madras measures each) in the past two years 

in the nill forests, and they were sold locally and exported to Madras and 
Bombay. 



•ter 

6 X8. 

essA, 

70280. 


Madras measure = Riao weight. 

/9otifaC7olm»0iore.--About 1,600 maunds of gallnuts are collected 
every year, of which about } is exported to Madras, to Salem District, 
and the rest consumed in the district. 

arodura.— The average annual yield will be about 16,500 maunds, 
Kodaikanal and Tandigudi Ranges contributing the largest number and 
Kanavoypatti the least. It is not exported beyond Dindigul, where it finds 
a ready sale, fetching about Ri per maund. It is used in several tan- 
neries for tanning leather. 

Tififieeeiitf.— Approximately 42,310ft of ordinary gallnut is annually 
export^ to Bombay and Dindigul from 5 of the talu ks in the district. 
The produce is leased out to contractors, and is bought from them by 
local merchants who export it to Bombay and Dindigul The quantity of 
local consumption is not ascertainable, but it will oe very small. The 
demand appears to be for the purpose of tanning leather. 

The District Forest Officer, Cuddapah. wrote (letter No. 2026— 
21*5-96, dated the 17th May 1896) that the specimens of Terminalla 
Chebula cannot be supplied at once, but will be sent in the early part 
of 1897. 

In letter No. 3135— 49J)En. 2. dated ist April 1896, the Conservator 
of Forests in Mysore stated that specimens had been ordered. He 
also reported having received certain supplies from the French Rocks 
Sub-Division, and inquired if these were to be forwarded under 
the circumstances mentioned in the copies of two letters which he 
enclosed. These were— letter No. 804, dated 2 ist February 1896, from 
Sub.Divisional Forest Officer, French Rocks, forwarding about 60 
Mysore seers of myrobalans in three bags, as under 
No. I. Unripe fruit. 

„ 2. Fully ripe. 

„ 3. Over-ripe and fallen fruits. 

All being the produce of about 20 selected trees in the maidan 
forest of Naraindrug. The instructions issued were misunderstood by 
the Forester who mixed together the fruit ol all the selected trees, but 
fortunately kept separately the fruits collected during the three 
separate stages of growth, ^e Sub-Divisional Forest Officer promised 
a more carefully selected collection during the next season. The 
same officer wrote under date 84th February (No. 815) to the District 
Forest Officer, Mysore, that on repacking the myrobalans, it was 
observed that the sample marked unripe did not apj^ar so, not being 
shrivelled up, as tender fruit should be, when gathered in an 
immature state and dried. Enqui^ being made, the Forester stated 
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that * as the sample was collected when in a little riper condition, it had 
not the shrivelled-up appearance/ The letter concludes by stating 
that the Brahmins of Melukota make a pickle of the very tender 
myrobalans.* The Conservator of Forests, Mysore, by No. 1150—61, 
dated 24th April 1896, was asked to send the specimens referred to. 
By his letter No. 697, dated the 3rd May 1896, the Deputy 
Conservator of Forests, Shimoga District, Mysore, forwarded 4 
bags of Myrobalans, and stated that, according to the instructions 
contained in this office Circular Note No. 46 of 1895-96, the collections 
from 1 selected tree and 20 other trees were made at three different 
times, and kept distinct from one another. One bag contains 3 
specimens of 1 selected tree packed separately and labelled as shown 
below : — 

No. I. Unripe fruits of one tree. 

„ 2. Fully ripe ditto. 

„ 3. Over-ripe fruits fallen to the ground. 

Three other bags contain three sets of fruits of 20 trees as noted 
below 

No 4- Unripe fruita of 20 trees. 

„ 5. Fully ripe ditto. 

„ 6. Over-ri]^ fruits of 20 trees fallen to the 
ground. 

Jlfyaore^The District Forest Officer, Hassan, in Mysore, 
with letter No. 230 Mis., dated 23rd May 1896, forwarded the following 
packages of Myrobalans collected in accordance with the instructions 
given No. i, unripe fruit; No. 2, fully ripe fruit; and No. 3, over- 
ripe fruit fallen to the ground. The collection was made as 
follows :--Twenty trees were selected, and a third part of the fruit 
from each of these trees was collected when unripe, mixed up and 
kept apart. When the first collection was finished, there thus remained 
S of the fruits on]each tree. The second batch of fruit was collected 
when these were folly ripe from each of the 20 trees and kept 
separate from the first batch collected. The remaining third of the 
fruits from the so trees in question was picked up when they were 
ovex-ripe and fallen to the ground. This last batch was also pre- 
served separate from each of the first two. ^ 

Hyderabad^ Deecon.— The Conservator of Forests, His High, 
ness the Nizam's Dominions, by his letter No. 139, dated the 
3rd June 1896, forwarded two samples of Terminalia Chebula 
fruit as follows -No. x, over-ripe fruit picked up from below the 
trees. No. 2, ripe fruit gathered from the same trees. The trees in 
Sl^tion were about 20 inches in girth and probably 12 yeara old. 
pte fruit was collected on sand April 1896 at Redepally in the 
Madhapuif Taluk on the banks of the Godavery. The fruit on the 
larmr trees had all been gathered during March. 

^0Myol«..«The Conservator of Forests, Itengal, replied by his letter 
No. 13 T. P.'m., dated the 15th Apxil 1896, that ezp^ments would be 
cairiea on in his Circle. 
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jBurma..^The Officiating Conservator of Forests, Pegu Circle, 
Rangoon, replied (letter No. 2698—54-1, dated Camp, the 2§th March 
1896, andag^in byafurther letter No. 2649—41-28 under same date). 
These were replied to by the Reporter's letters Nos. 1152—61, dated 
24th April, and 1 1 76, of the 25th April 1896. The Conservator wrote that 
there are two articles of forest produce in this part of India which are 
now entirely unutilised, but which might easily be rendered market- 
able, 0/2., Myrobalans [Panga-thi) and the seeds of Strychnos Nux- 
YOmica {Kabaung^ihi). The letter suggested that the Reporter 
should draw up a note regarding the preparation of these for the 
Indian or home markets, and added that the information jgpiay pro- 
bably be of use in assisting the rural population to tide over the 
years of scarcity that sometimes occur in Upper Burma from drought 
and in Lower Burma from inundations. Attention was drawn to the 
fact that the climate of Lower Burma is very damp, from May till 
October, and that of the Central zone of Upper Burma just the reverse. 
It was added that efforts were made in 1891 by the Bombay Burma 
Trading Coiporation, Limitedi to inaugurate a trade in Myrobalans, 
but it is understood that the proper seasoning of the fruit was the 
main difficulty. 

The Reporter replied that the Conservator's suggestions would have 
early consideration. The position of affairs reading Myrobalans 
was then brieffy stated and the Conservator invited to mve the subject 
his favourable consideration, and to furnish such samples and informa- 
tion as he could do conveniently. 

The Officiating Conservator of Forests, Tenasserim Circle, 
Rangoon, replied (letter No. 2090, dated 19th March 1896) that 
unless the matter was considered of great importance he would sug- 
gest that the experiments referred to be conffned to the other Prov- 
inces enumerated in the Note. To this the Reporter replied that it 
had been considered highly probable that the inquiry in Burma may lead 
to useful results. The letter concluded by asking the Conservator, 
if at all possible, to comply with the indent, and, if unable to deal with 
the matter fully, to supply such collections as he could conveniently 

S rocure. The Conservator of Forests, Western Circle, Upper 
lurzna, wrote (letter No. 14—5 G.-8, dated ist April 1896) that a 
variety of TerminRlia Chebula grows largely in the hikokku, Minbu 
andMa^ Districts in this Grcle, but that itappearsto be different to 
the Indian TerminaUa Chebula and not to pave the same tannin 
properties. Kurz he says calls it Teftnioalia tomentellRi and men- 
tions that its fruit produces ink inferior to Terminalia Chebula. 

In reply the Conservator was asked (by letter No. 1x48—61, dated 
the 24th April 1896) to furnish specimens of the TerminaliaChebttla 
var. tomenteUa alluded to by him and insufficient quantity for coin- 

r itive analysis, alongside of similar specimens from other Districts, 
accordance with the indent speciffied in the original printed 
circular. 

In connection with the present inquiry mention may be here made 
of an interesting letter No, 2653--41-28, (feted 20th March 1896, 
received from the Conservator of Forests, Pegu Circle, on the subject 
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of the husk of the Mangosteen fruit. He there calls attention to the 
valuable tanning and dyeing properties of that article, and states that 
the juice of the husk makes an indelible stain on any article such as 
linen, etc., with which it happens to come in contact while fesh. 
He further states that hundreas of thousands, probably many mil- 
lions, of the husks of this fruit are annually thrown away inMoulmein, 
Tavoy, Mergui, and the southern parts of the Tenasserim Division 
of Burma, as well as in Penang and Singapore. The climate of 
Tenasserim being very moist from about the 20th April onwards, 
there may be difficulty in drying tire husks, but this difficulty should 
not be insurmountable, and experiments might well be made from 
April when the fruit will come into season. I'he Conservator regrets 
that the Mangosteen not being indigenous to the Pegu Forest Circle, 
he is unable to render any assistance further than to call attention 
to the possibilities possessed by this raw material which is at present 
entirely wasted. 

Reply was made by Reporter on Economic Products, No. 1151—61, 
dated 24th April 1896, in which he thanked the Conservator for his 
interesting letter, and stated that an application had been forwarded to 
the Conservator of Foiests, Tenasserim, asking for a sufficient quantity 
to allow of analysis. If supplied, it would be forwarded to the 
Imperial Institute for that purpose and a copv of the report when 
received furnished to the Conservator, The Conservator of Forests, 
Ea3T£rn CiRCLS, wrote (letter No. aSx— 36 A 6, dated 7th May 1896), 
that there is nothing on record to show that Terminalia Cbebula 
lias ever been found in that Circle, 
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Bomhatf,— The Conservator of Forests, Southern Circle, by 
his letter No. 6154* dated 7th January 1896, replied that Acada 
arabica is not grown to any great extent in this Circle. 

Cental Proi><ncee,-The Conservator of Forests, Southern 
Circle, reported (letter No. M.-ssy, dated December 1895) 
that Acacia arabica is not found as a forest plant in this Circle. 

JProvineeB and Oudb. -The Conservator of 
Forests, School Circle, replied (letter No. 1314^ dat^^d the i6th 
March 1896) that Acacia arabica does not occur in the Forests of 
this Circle, and the Conservator of the Oudh Circle, by his letter 
No. 1084 C., dated the loth March 1896, also wrote to the same effect. 

The Conservator of Forests, Central Circle, replied (letter 
No. 551, dated the 31st March 1896), that Acacia arabica is not 
found in quantity in the Forests of this Circle. He added that it is 
met with most abundantly in the Berars and the Bombay Presidency. 
This was answered by letter No. 1149 — 6t, dated the a4th April 1896, 
which invited the Conservator to contribute specimens in such 
quantities as he could conveniently procure. By his endorsement 
No. 68, dated 5th May 1896, the Conservator stated that the 
Officer in charge of the Bundelk^nd Division had been requested to 
contrive specimens of the bark of Acacia arabica. 

Pon^ab.— The Officiating Conservator of Forests replied (letter 
No. 3779, dated the 3rd January 1896) that he would collect speci- 
mens and forward these in due course. 

Penurolw— The Conservator of Forests wrote (letter No. 13 T.P.- 
m., dated the 15th April 1896) that Acacia arabica is not found 
sufficiently abundant in the Forests of this Circle to allow of the 
proposed experiments. - * 

JIf cMlrcia.— The District Forest Officer of Kadur, in Mysore, by 
his letter No. 334, dated the 19th February 1896, forwarded the follow 
ing consignments of babul bark (Acacia arabica) 


.. 7141 
M 7142 
M 7148 


No. of 

^”4^ Nos. 1-4 A— Samples of bark from well-grown babul trees. 

4 II iR-tS Ditto. very young trees. 

4 ,, 8*1 1 C— Ditto. a very old tree. 

3 II 5*7 branches pollarded. 

A copy of letter No. 277> dated the Jamiaiy 1896, from 
Deputy Conservator of Forests, Kadur District, to the Conservator of 
Fonstt in Mysore, was also forwarded for information. In that letter 
the Deputy Conservator states :-^d the sand October I received 
your 'order No. 99^51. dated the nth October 1895. On the sotb 
idem I personally marked a nnmber of babul trees in the Birnr 
If .Ml wid bad serial numbers put upon so of about the same 
apparent age. On the following day I personally superintended the 

A XOl. 


Ledger. 


17 


Imperial Instittite laqolrj. {G. WatQ 


ACACik 

aimUta. 


stripping of the bark and its removal to the travellers’ bungalow in 
Kadur in bags, some work which remained to be done being 
completed by mv Forester the next day when I formed the nnder- 
mentioned samples 

A— Bark from trees in the prime of life* 


MADBAt. 


Ditto, very young trees. 


C— Ditto, a very old large tree. 


D— Ditto* tliG branches. 


These samples, in order to prevent anv po86ibility of admixture 
during diyage, were sent to four different dej^ts where they are now 
ready for forwardal whenever desired. I deemed it advisable to 
form a separate sample of green branch bark from A, sinpe the 
pollarding of babul trees is so much in vogue here, and I also ascer- 
tained by weighment that the proportion of green branch bark to the 
whole is nearly lo per cent., while the average total yield of a tree is 
2661b, r.r*, 24olb of A and 261b of D* Tne trees numbered but 
not used in this first stripping are left standing for future felling and 
stripping. On the date of felling and barking, eis., the 31st Octo- 
ber, the trees bore both flowers and well-developed green pods. 

Burma.— The Conservator of Forests, Pegu Circle, replied 
(letter No. 2698, dated 20th March 1896) that Acacia arablca does 
not occur in this Circle to any extent camble of becoming commer- 
cially important. Acknowledged by fetter No. 1152—61, dated 
the 24th April 1896, inviting the Conservator to be so good as to 
furnish as large samples as he could conveniently procure. 

The Conservator of Forests, Western Circle, wrote (letter 
No. 14—5 G.-8. dated 1st April 1896) that Acada arablca is 
not known to occur wild in Upper Burma. 
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£om6ay.— The Deputy Conservator of Forests, Noethern 
Circle, replied (letter dated tm 17th December 1895, No. 3127) that 
the Tarwad (Cassia auriculata) is not found in the Forests of that 
Circle. 

The Conservator of Forests, Central Circle (letter No. 5910, 
dated the 17th December 1895), stated that he would undertake the 
collection required. 

The Conservator of Forests, Southern Circle, replied (letter 
No. 6154, dated the 7th January 1896) that Acacia arabica [and from 
the contest it is presumed Cassia auriculata also] is. not a tree 
which can be ^wn to any great extent in the Southern Circle, as the 
land on which it occurs is more valuable for agricultural purposes than 
for tree-growing. He adds that the Conservator of the Central 
Circle could very possibly supply samples of Cassia. 

The Divirional Forest Officer, East Khandesh, forwarded with 
letter No. 3—620, dated the 5th February 1896, a parcel of pounded 
.bark of Cassia auriculata (Tarwad) which the ‘ Chamhhart ' in 
this coutttiy use for tanning leather. 

OenSrol Ptwrinoee.— The Conservator of Forests, Southern 
Circle, replied (letter No. M.-527, dated the ^ December 1895) 
that Cassia auriculata is not found as a forest plant in this 
Circle. 

JfortA-freat Provtneea and OudA.— The Conservator of 
Forests, School Circle (letter No. 1314, dated the i6th March 1896) 
stated that Cassia auriculata does not occur in the Forests of this 
Circle, 

The Conservator of Forests, Oudh Circle, reported (letter 
No. C.-1084, dated the 19th March 1896) that Cassia auriculata 
is not met with in that Circle. 

The Conservator of Forests, Central Circle, replied (letter 
No. 531, dated the 31st March 1806) that Cassia auriculata is not 
found in quantity in the Forests of that Circle. This vu acknow- 
ledged by letter No. 1 149—61, dated the a4th April 1896, in which the 
Conservatw wu invited to contribute specimens of Cassia auri- 
culata in such quantities as he could conveniently procure. The 
Conservator, ^ ms endorsement No. 68, dated the 5th May 1806, in- 
formed this office that the Officer in charge of the Garhwal Division 
h^ been requested to contribute specimens of Cassia auriculate. 

Jfoilras,— The Conservator of Forests, CsNtRAL Circle, 
qiproved of the inquiry and undertook the collection (letter No. 1545, 
dated 20th December 1895). 

The circular was replied to by the Conservator of Forests, 
Northern Circle, letterNo. 1226 R. C., dated 30th Janttary 1896. who 
sitatedtlmt steps were beingtakento make the collections. The Con- 
servator added that in his opinion the difference in value probably arises 
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from the fact that there is a greater proportion of tannin in protected 
shrubs. He has been confirmed in this view by observing tne prices 
paid by merchants as it has seemed to him that the rates advanced 
in proportion to the protection which would seem to indicate that 
Immature shrubs yielded poorer bark. He concluded by stating that 
the relative case of stripping the bark from larger shrubs may of 
course liave bad something to do with the higher rates offered. In 
reply the Conservator was informed (letter No. 387—61, dated asth 
February 1896) that his observation as to the superiority of the bark 
from protected bushes is on the lines of the present inquiry. It is 
desired to know whether old or young bushes yield most tannin. 
Protected bushes would very possibly be older than those not pro- 
tected. It will be possible to affirm which is best on the supply of 
specimens collected according to the rules laid down in this office 
original circular note. The Conservator of Forests in Mysore (letter 
No. 2241 — 331, dated loth January 1896^ advised the despatch of 
five bags of specimens of Cassia auriculata (Tangadt)baik (as per 
following extract) collected in the Kolar District in September 1895. 
Extract, paragraphs 2 to 8, Kolar District Forest Officer’s No, xog, 
dated a8th Octoter 1895 Sample No. I has been extracted from fully 
inaturcd shrubs 6-7 years old, the age being testified to by the annual 
rings counted on sections of wood. No. 11 sample is mature for all 
practical purposes. This is the kind of produce usually available. 
It is collecteaand removed from the District and State Forests in large 
quantities by purchasers. The shrubs are 3.5 years old. No. Ill 
is taken from shrubs about 3 years old. This bark is in the stage of 
maturity, and where more highly mature produce is not available, 
license-holders do not object to gather the same. It is mixed up 
with bark of the superior classes above mentioned. No. IV Is a sample 
of 2 years old bark. This is rarely collected by purchasers. 
No. V is a sample of immature or unripe bark. Sections of wood 
show only one ring, indicating that the shrub is in the first year of its 
growth; in fact the autumn zone of the ring has not commenced 
to form. The age is also confirmed by the fact that the shrubs 
which yielded the sample have been ascertained to be the coppice 
shoots of shrubs cut in the demarcation line round Chennarayabetta 
Forest in November 1894. Two billets of wood are sent with each 
sample to give an idea of the thickness of the stems from which the 
bark has been extracted. A sample of soil where the above bark was 
collected is also despatched in a separate cover. 

Iupbrial Institute,— The despatch of a supply of CassIa 
Auriculata from the foregoing samples was advised by Reporter on 
Economic Products’ letter No. 2312— 58 F. S., dated the 6th May 
1896, and copies of the notes received with the samples wereforwarded 
at the same time for information. The letter explained that the 
present instalment was despatched to allow of the examination being 
commenced. 

The Conservator of Forests in Mysore forwarded, along with his 
letter No. 3616-588, dated the 28th April 1896, a parcel containing four 
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p^kets of bark of Cassia aurlculata collected under difTerent con- 
ditions in the Jogimatti Jangle, Chitaldrug Taluk and Holalkere Taluk 
of the Chitaldrug District. These samples were described in the 
District Forest Officer’s (Chitaldrug) letter as under ; — ' 

Sample No. /.—Bark from mature bush collected in January 1896 
from the Jogimatti Jungle. 

Sample No. II . — Bark collected from bushes of different stages of 
growth in January 1896 from the Joginath Forest. 

Sample Mo. ///.—Bark from 3 years old bushes collected in the 
Holalkere Taluk. 

Sample Mo. /F.— Bark from 2 years old bushes collected in the 
Holalkere Taluk. 


BURMA. 


Burma . — ^The Officiating Conservator of Forests, Pegu Circle, 
Rangoon, replied (letter No. 2698— 54-1, dated the 20th March 1896) 
that Cassia auriculata does not occur in that Circle to any extent 
capable of becoming economically important. 

This was acknowledged by letter No. 1152 — 61, dated the 24th 
April 1896, inviting the Conservator to be so good as to furnish as 
large samples as he could conveniently procure in accordance with 
the printed Circular No, 46. 

The Conservator of Forests, Western Circle, replied (letter No. 
14—5 G.-8) that Cassia auriculata grows here and there in dry 
distnets, but is not common, and its use in Upper Burma for tanning 
or dveing purposes is not known to the Conservator. 

Answered by letter No. 1148— 61, dated the 24th April 1896, 
stating that the chemical analysis of Cassia auriculata from Burma 
would be of scientific value, and requesting that, if at all convenient, 
specimens might be furnished. 

The Conservator of Forests, Tenasserim Circle, replied (letter 
No. 2090, dated 19th March 1896), suggesting that unless the matter 
is considered of great importance the ei^riments be confined to the 
Provinces enumerated in Circular No. 46. 

ThiswasreplicdtobyletterNo. 133a— 61, dated the 8th May 1896, 
that, as it is considered highly probable the inquiry in Burma may 
lead to most useful results, the Conservator should, if at all possible, 
comi^ with the indent. If not able to deal with the matter fully, 
the Conservator was further informed that such collections as he 
could conveniently furnish would be very acceptable. 


It will thus be seen that, so far as Acacia arAUca and very 
nearly Caasia auriculata as well are concerned, the results of the 
present enquiry have been negative. We have been told that these 
plants do not occur in the forests. That information is doubtless valu- 
able as emphasiring the direction in which an extended future trade 
must be conducted. They are road-side and village plants. The present 
review has been issued as a key to the collections received up to the 
15^ June 1896. It is believed that without some sort of^ abstract of 
the opinions advanced and particulars as to the conditions under 
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which the specimens were collected, the Chemist might find it diffi- bdrhAi 
cult to conduct his investigations. It is now proposed to extend the 
enquiry to the Agricultural Districts and District Officers, and it may 
be hoped that ultimately an extensive series of samples will be brought 
together, and much new and interesting particulars which, when com- 
bined with the report to be furnished by the Researcb Department of 
the Imperial Institute, will be of considerable value to the people of 
India. 

GEORGE WATT, 

Reporter un EcoHojuic Produete* 


a I. i\ P. <W* *. A A, 
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OXEN AND BUFFALOES, 

(CATTLE OF BURMA.) 

[Dictionary of Economic ProductSt Vol. V., 0. 55i*94«] 


Vernacular names used in the Districts of Burma for the Diseases of Cattle, 
hy Veterinary-Captain Q, H. Evanr, A.V.D,, Superintendent, Civil Veteri^ 
nary Department, Burma. 


The present paper practically assumes the form of an appendix to 
Veterinary-Paptain G. H. Evantf former paper on Thx Cattlx and 
Buffaloes of Burma which appeared in The Agricultural Ledger 
No. 10 of 1895. 

It would serve a useful purpose were similar list of the vernacular 
names of the diseases of cattle to be prepared for the other provinces 
of India.^£o. 
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UNCOM 

District. 

Rabiest 

Surra. 

Ctaarbon. 

(Burmese) . 

Kvve-yu-na 

rhftt 

Daung- 

Pskokhu • 

Do. 

Do. • 

Dauogdan 

Minbu 

Do. • 

Do. • • 

Daung-byat • 

Maffwe 

Do. 

Do. • 

Do. 

Thayetmyo 

Do. • 

Do. • 

Moat-so-le-byit . 

Prome 

Do. 

Do. 

Hminthet 

Mandalay . 

Do. 

Do. 

Hauk-na( Gyeik 

Tounghoo . 

Do. 

Thot-pyc or 

Thot-kyauk* 
pyin. 

Daunff-than ; 
Gyeifc-na Hauk- 
or Le-do-na. 

Tbarrawaddy 

Do. • 

Do. 

Hminthet : Yiung* 
Hauk-na. 

Henxada 

Do. 

Thot-kyan-sit or 
Thot-pyc or 
Thot-k yank- 
pyln. 

Le-lain-na • 

Mdktila . 

Do. 

Thot-kyauk-pyin 

• 

i 

X 

Yamethin . 

Do. • 

Do. • 

Le-do-na • 

Akyab 

Do. . 

None • 

Aung-na or yan- 
ns. 
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MON DISEASES. 


Charbon Symp- 
tomatique. 

Glandera and 
Farcy. 

Pleuro-pneu- 

monia. 

Rinderpest 

— 

Tetanns. 

than. 

Zaung-gaw . 

As6k*yaw-ga. 

Kyauk-pauk 

May-kine. 

Gyeik . 

Do 

Do. 

Do 

Do. 

Do . . 

Do. 

Do. 

Do. 

Do. 

Daung-dan . 

Do. 

Do. 

Do 

Do 

Hauk-na 

Do. 

Do. 

Do 

Do. 

Daung-thau . 

Do. 

Oo-baw-ye- 

shan. 

Do. 

Do. 

Do. 

Do 

Do. 

Kut-na; 
Kaba*na or 
Mo-gya-na. 

Do. 

Yaung-na ; 
na ; Haik-na ; 

Zaung-gaw or 
Zaung-gaw- 
kyawsnouk. 

Thai-gyi-oo- 

yaung. 

Kyauk-pauk 

1 Do. 

1 ' 

na; Maing-naj 

Do. 

Oo-baw-y€- 

shan. 

Kabana 

^ Do, 

• «« 

Do. 

Do. 

Do. 

1 

i A h-p 00- 
1 ch6ke. 

! 

Zaung-gaw- 
kyaw-shouk 
or Zaung- 
gawoo-ahouk. 

Do. 

Do. 

Do. 


Do. 

Lay-bet-na . 

Do. 

1 

Do. 

••• 

Do. 

1 

None 

Kala-na or 
Wnn^kya- 
na. 

Do. 
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ORDINARY 


Dtotrict 

Foot and Mouth Diioaae. 


(Bnnaese) . 

Sha-na-kwa-na 


PftkokhQ • 

Do* • • t • 


Miobii 






Thaj^tinyo 

Do* • * • • • • ■ 


Prome 



MandftUy . 

Do. 


Toaaghoo . 

Do* •*•••■• 


TInnmwftddy 

Do* ••»*••• 


Hensada 

Do* • ... 


Mdktila . 

1 

Sut«suttia • . 


Yaadthki . 

Do* • * * i 


Akjab 

Do. 
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ORDINARY DISEASES 


(d) AVFBCnNO 




{b) AiFBCTlMO AliMBN- 

District. 

Aptha. 

Inflammation of 
Oesophagpia. 

Choking. 

(Burmese) . 

Pa-zat-na 

- 

Le-gyaung- 

yaung-gyin. 

Asa-nin-gyin . 

Pakokhu • 

Do. 

Lai-do-na 

Do. 

Minbtt 

Do. 

Do. 

Do. 

Mscw6 

None 

Do. 

Do. 

Thayetmyo 

None 

Do. • 

Do. • 

Prome 

None 

Do. 

Do. . 

Mandalay . 

Sha-na-gale 

Sdn-so-na 

Do. 

Todnchoo « « 

Sha*poh«na 

Apoo-gyeik or 
S6u Sona. | 

Do. • 

Thanawaddy 

Do. • 

i 

1 

Do. 

Do. • 

Heosada 

Do* t 

Do. • 

Do, • 

MeiktUa . 

Do. 

Da • 

Do. • 

YarndtUo . 

Do. 

Da • 

Do. • 

Akyab 

Do. • 

iLai-yan-na • 

1 ... 

Do, , 
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(6) Apfbcting Alimbntart 

Dtotrict 

Coostipatioii. 

Diarrhcea. 

Dysentery. 

(Burmese j . 

Wofi-choke-gyin 

Wun-hya-gyin . 

Thway • thoon- 
wun-kya. 

Pakokhu 

Do. 

Do. 

Po. 

1 

Miobu 

Do 

Do. 

Do 

Magw^ 

Do. 

Do. 

Do. 

Thsyetmyo 

Do. 

Do, . . 

Do. 

Proffle 

Do. 

Do. 

Do. 

Msodalay . 

Do. 

1 Do. 

Do. 

Toonglioo . 

Do. 

Do. 

Do. . 

Tharrawaddy 

Apoo*ch6k 

Do. 

Do. 

Henaada 

Do, 

Do 

Do. • 


Do. 

Do. 

Do. • 

Yamdthio • 

Do. 

Do. 

Do. 

Akyab 

Do. 

Do. 

Dot. 
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System 





EattritU. 

1 

Aedtes. 

Colcull. 

Hernia. 

. - 

Indigeation. 


Oo-vEung- 

gym. 

Y£-byin-na . 

Kyauk-te*gyin 

Moat-ta 

A&a-ma- 

kyaypyin. 


None 0 

Do. 

Da 

Do. 

Do. 


None 

1 

None . 

Do. . 

Du. 

Do. 


None . 

None • 

1 None 0 

Do. 

1 Do. 


None 0 

None . 

Kyauk-te«gyin 

Do. 

Do. 


None • 

Yi-byin-na o 

Do. 

Do. 

Do. 


None 0 

Do. • 

Do. . 

1 

Do. 

Do. 


Oo>yaung- 

gyitu 

Byin*sw& 

1 Do. 

Do. 

Do. 


Do. 0 

Da 

Do. 

Do. 

Do. 


Da 0 

Do. • 

Da 

Do. 

1 

Do. 


Da • 

Do. 

1 

Da 

Da • 

Dof 


None • • 

None . 

None 0 • 

Do. 

Do. 


None . 

None • • 

None • 

Do. 0 

Da 

1 


O. 
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(c) Avfbctimo Livbr. 

(d) Apvbctino Splbbw. 

District. 

CoflgcstiOfi 
of Liver. 

Jaandice. 

Ealargement 
of Spleen. 

MOfbU 

Growths. 

<«•«-“> • • 

Ath^-nike- 

thway-soo* 

gyin. 

Thfe-gyay- 

na. 


Akyaik- 

akai. 

Pakokhu 

None • 

None 

Do. 

Do. 

Minbu 

None . 

None 

Do. 

Do. 

Magw4 

None • 

None 

Do. 

Do. 

ThasfCtnijo 

None. 

None 

Do. 

Do. 

Proms 

None. 

None 

Do. 

Do. 

Mudaloj . 

None. 

None 

Do. 

Do. 

Tottachoo • 

AtM«yaung- 

na. 

Th6 gyay- 
na. 

Do. 

Do. . 

Tharrawaddy 

Do. 

Do 

Do. 

Do. • 

Hsnsada 

Do. • 

Do. • 

Thayet-ywet* 

yaung. 

Do. 

MeiktUa . 

None • 

None 

None 

Dos • 

YamdtUa . 

None • 

None 

Thayet-ywet- 

yaung. 

Kyat-poo • 


None. 

None 

None 

None « 
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CttCVUTORT Ststbk I— Nil. 



(k) Affbctino Eti. 

Chofta. 

CoqiunctiFitis ^ 
Opthalinia 

Worm in Bye. ( 

>padty of Cornea. 

Akyaw-sw^na . 

Myet*se-na . 

Myet-p6h-na . 

Tain-tha-la. 

Do. 

Do. 

Myet-poh-da-na 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Lait pya-soat 

D. . 

Da 

Do, 

Do. 

Da 

Do. 

Da 

Do, 

Do. 

Do. 

Do. 

Da • 

Do. 

Do. 

Do. 

Do. « 

Do. 

Do. 

Tone-na or Sun- 
na. 

Do. • • 

None • 

Da 

Tona-na • 

Do. « • 

Myet-poh-sw^ . 

Do. 

None • • 

Da • • 

Do. 

Da 

None • • 

Da • 

Da 

Do. 

Teneoia or Sun« 
na. 

Do. 

Do. 

Da 
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($) Appbctino Skim* 


District 

Warts. 

Maggots. 

’ (BnmeM) . 

Kywct-no 

Lauk 


Pakokhn . 

Do. 

Poh-kya 

Minbu 

1 

1 

Do. 

D& ... 

1 

1 Magwe 

Do. 

Do. ... 

1 Thayetmyo 

1 

Do. ... 

Do. 

' Prome 

Do. 

Do. ... 

1 

MaadaUf . 

Do. 

1 

Do. 


Tonngboo . 

Do. ar Noo-na 

Da ... 


Tbarrawaddj 

Ka*toot*iia, or Ma-da-ma* 
na. 

Do. t « 


Heomda 

' Da . . . 

1 

Do. a • • 


Mdktita . 

' Do. . . . 

Do. • • * 


Tamdihiii . 

1 

Do. . . . 

Do, 


1 Ak|ib 

1 

Da 

1 

Do. . . 1 
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(/) Parasitical. 

Rioffworm. 

Tiunoiira. 

Ifltcstinal wormt. 

Pediculi. 

Pway 

Akyeik-akat 

Than-toh-na 

Thun. 

Do. • 

Do. 

Do. 

Do. 

Do. . 

Do. 

Do. 

Do. 

Do. • 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. . . 

Do. 

Do. 

Do. 

Do. . 

Do. 

Do. 

Da 

Do. . . 

Do. 

Do. 

1 

Da 

Do. . , 

Do. 

Da 

Do. 

Do. . . 

Do. 

Da 

Do. 

Do. . 

Kyat poo . 

Do. 

Da 

Da . . 

Do. 

Do. « 

Da 
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(k) Affecting Generative 


District. 

Metritis. 

Parturient Fever. 

Parturition. 


(Burmese) . 

Tha-aing-yaung- 

na. 

Me-yat 

M^^ay•pwa•gyin 


Pakokhtt • 

Do. 

Do. • 

Do. 


Minbu 

Do. 

Do. . 

Do. 


Mag:w4 

Do. 

Du. • . 

Du. 


Thsyetmyo 

Do. 

Do. ■ • 

Do. 


Prome 

Do. . 

Do. 

Do. 


MeudaUiy . 

Do. 

• 

6 

C 

Do. 


Tonogboo « 

Do. 

Me-yat-pein • 

Do. 


Themwaddy 

Do. 

Do. • 

Do. 


Henseda 

Do. 

Do. • 

Do. • 


MelktUa . 

Do. 

Do. • 

Do. • 


Yarndthin . 

None • 

None • • 

Do. • 


Akyab 

None « . 

Me«yat*pein . 

Do. • 
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Organs. 



(/) Fbvers 


Mammitit 

Abortion 

1 

jn OrchitiJ 

1 

Rheumatic 

ferer 

Malarial 

fever 


- - 

- - - 

1 - 


— 


Noh-ohn- 

^aung-na 

Ko*^un-byel- 

na 

G^ay-) aung* 
na. 

Doo-la 

Nget-pya. 


Do. 

^ha-sha^^-gyln| Do 

Do 

Do. 


Oo 

Do 

Do. 

1 

Do. « 

Do 


Do 

Do 

Do 

Do 

Do. 


Do 

Do 

Do. 

Do 

Do. 

1 

Do. 

Do. 

Do 

Do 

Do. 


Do 

Do. 

I 

Do 

1 

Do 

Do. 


Do. 

1 

Tha«pjet or 
Tha-shaw. 

1 

Do. 

Pada>at-na 

1 

Do. 


Do. 

Tha shaw . 

Do. 

Doo-la • 1 

1 

Do. 


Do. 

Do. 

Do. 

1 

Do. 

Do. 


Do. 

Do 

DO. 

Do. 

Do. 


Do. 

Do. 

Do. • 

i 

Lay-bet-na , 

Do. 


Do. 

' Do. 

Do. 

Do. 

Do. 


— . 
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(m) Affecting Urinary System 


District. 

Nephritis. 

Urethritis. 

Rupture of 
Bladder. 


(Burmese) • 

K y a u k-k a t- 
jaung.gjin. 

Nyaung-na 

Pakokho 

None 

Do 

MUbu 

None 

Do. 

Mag^d 

None 

Do. 

Thapetmyo 

None 

Do. 

Prome 

None • 

Do. 

Mandalay . 

None • 

Do. 

Tounghoo . • 

Kha-k!ke-na 

Ye-byin-na or 
ye-ne-na* 

Thamwaddy 

Do. 

Do. 

Hensada • 

Do. 

Do. 

MeiktUa • 

None • 

Do. 

Yaindlliln • 

None t 

None • 
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(m) Affecting Locomotory System. 


Incontiflence of 
urine. 

Dialo<;|tion 

Laminitia. 

Abicess. 


1 See-aung-g>in 

Asite-lwai-g) in . 

1 

Tdk-kine-myay- 

Ancvb.at. 


Do. 

Do. 

Do. 

Do. 


Do. 

Do. 

Do. 

Do. 


Do. 

Do. 

Do. 

Do. 


Do. 

Do. 

.\i>e-kine 

Do. 


Do. 

Do, 

Do. 

Do. 


Do. 

Do. 

Do. • I 

Do. 


Do. 

Do. 

Do. 

Ye-thA. 


Do. 

Do. 

Do. 

Do, 


Do. 

1 

1 

Do. • 

Do. 

Do. 


Do. . 

Do. 

Do. 

Kyat-na. 


Do. . 

Do. . 

None • 

Do. 


Do. 

Do. • 

Mye-kine 

* 

Do. 
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District. 

(11) Miscellaneous. 

Rheumatism 

Anaemia. 

Scrofula. 

(Burmese) . 

Doo la 

Che-nai-gyin 

K\at 

• 

Pakokhu 

Do 

Do 

Do^ 

• 

Minbu 

Do 

Do. 

Do 


Msgwe • 

Du. 

Do 

Do. 

1 

Thayetmyo 

Do. 

Do. 

Do. 

1 

1 

t 

Prome • • 

Do. 

Do. 

Do. 

• 

Mandalay . 

Do. . 

Do. 

1 

Do. 

• 

Tounghoo . 

i 

Do. 

1 

1 

Do. 

Do. 

• 

Tharrawaddy 

Do. 

Do. 

^ Do. 

• 

Heosada • 

Do. 

Do. 

Do. 

• a 

Meiktila « 

Le-bat-na 

1 

Do. 

Do. 

• t 

1 

Yam^thin . • 

Do. 

Do. , 

Do. 

• 

Akjib 

Do. 

Do. 

Do. 

• a 
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Surgical 

Operation. 


Wounds. 


Castration. Punctured. Indsed. Contused. Lacerated. 


Guay-thin- Soo-nyaung- Dah-khot-na . Atha-kyay-na Tha-yc-soak 
gyin. doh-na. pyat-na. 


SAn-wa-thin- Do. 

kOJt. 


Do. . Do. 


Do. • Do. 


Do. ^ I Do. . Do 


Do. • Do J Do. • Do. 


Do. • Do 


Do . Do 


Thin-koot o/ Do. 
Son-ma. 


Do, . Do. . Do 


Son-ma br Do. 
Bhe-theni. 


Do • Do. 


Do . Do. 


G I. C. P. O.— No. 66 R. ft A.-a4-9^.-ar2ioo.-W. B. G. 0.55I-S4- 
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SUNN-HEMP FIBRE. 

ReBult of Examination in the Research Department^ bnperiaJ Institute, 

London. 


On the 8th January 1896 3 lb of the best quality of Sunn-Hemp fibre Bxfmlnatliia 
(Crotalariajnncea) produced in the Tavoy district* Burma, and received 
from the Revenue Secretary to the Chief Commissioner, Biiripa (letter fSomBumL 
No. 705—8 A.-8, dated 23rd July 1895), ^ Imperial Institute. 

London.for examination by exp^. In the for vardinB letter (R. E. P. 

No. U FKing Seal, dated 8th January 18 ^ 4 } it was asked tlmt tbe report 
to be furnished on tbe fibre might include Its value in the London market 
together with any remarks that could be given as to how the quality of 
the fibre might be improved. These requests were made at the instance 
of the Burma Administration. 

Tbe Secretary and Director, Imperial Institute, acknowledged receipt of 
the sample on the 13th February 1896 (Flying Seal Series No. 74), 
and stated that portions of it had been examined oy practical experu of 
the Institute who reported as under 

Mr.O. L Collysp states that this hemp would sell freely on the London 
market, and he considers that its cultivation should be encouraged as 
much as possible. He states that the fibre is similar to that of the ^ Go- 
paulpur Hempt’* being strong, bold and clear, of a somewhat dull oolouri 
and from 36 to 40 tn^es in length. He fixes its value, as represented by 
the sample sent, at between ^16-10-0 and 17*0*0 per ton, but adde that 
the fibre should be better cleaned than the imnple Is, and should also be 
brighter in colour ; and that, if more carefully prepared, ite value would be 
from £3 to 43 Rbt ton higher than that above quoted. 

Melifp Foiriy A *Oo. confirmed by IndepenoenC relemoe U> them the 
statements of Mr, CoHyer. They fipa the fibre to be of fair quall^, and 

X that it might be brighter and longm with advantage; but tiiac it ie 
ble on the London market, and that if thq^ had at the pnesent time 
a ahipment oahandt they could aewe £16 to Aidrio-p per ton for it 
Wr Frederick Abel further stated the fibre was being csemlned in 
detail by the comparaMve process adopted in the Reepareb Department of 
thp Ijiitijuteii and that the reeults would fellow. 
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These were duly received with Flying Seal letter No. 77, dated the 
floth February 1896, together with results of the examination of a sample 
of Sunn-Hemp grown in Calcutta taken from the collection of fibres in the 
Indian Section of the Institute. . 


Results eom- 
pared. 


• 

Moisture. 

' 

1 i 

r" 

■5. 

s 

Loss by Hydro- 
lysis. ( 3 ) 1 

1 

J-^i 

1 

Loss by Add puri- 
fication. 

Gain by Nitration. 

1 

i 

§ 

1 

Length of ultimate 
fibre. 


Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

PtT 

cent. 

Per 

cent. 

'Per 

cent. 

m. m. 

Liouminosae. 










Crotaiaria juncea 
(Burma). 

9-8 

3 '« 

9*2 

15-8 

8’8 

3*7 

1 

35 

0000 

5--S 

Crotaiaria jnneea 
((Calcutta). 

9‘4 

1 

•5 

10*5 

14 

9*1 

1-6 

? 

1 90*6 

I 9**0 

5- -55 

These results confirm the opinion expressed by the practical experts 
in regard to the good quality of this fibre. 

With^ the Flying Seal Series letter, already quoted, a ere forwarded the 
results, given below, of an examination of two kinds of fibre from India which 
were among those specially referred to by Dr. Daniel Morris, C.M.G.9 
of the Royal Gardens, Kew, in a course of lectures on fibres, which he re- 
cently delivered at the Society of Arts s-* 


aafnatlOBof 


Malvacia. 


Uraoa lobatn 
(Maabhoon)* 


X 

X 

3 

h 

Per 

Per 

Per 

cent 

cent 

cent. 

ia*s 

J9-I 

18*3 

I8*S 

16-3 

1 

*S7 


PS’S 73*5 5 
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Fibre. 
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Sir Ffederlok Abel concludes by remarking that *the Hibiacua camiabiniia, 
which has, I believe, been proposed as a substitute for jute in 
some districts of India where the latter is not cultivated, h shown 
to be superior to jute of average quality. The measurements of length of 
fibre have been carefully made, and they agree with those obtained by 
Messrs. Cross and Sevan in the examination of a sample of fibre from 
the Colonial and Indian Exhibition. 

The Urena lobata is also a fibre of the jute type, possessing venr 
similar qualities to jute. The staple of the fibre is short, and the 
percentage of cellulose which it was found to contain is somewhat lower 
than that observed by Messrs. Gross and Sevan in their published analysis 
of a sample of the same description of fibre.' 


HIUsous 

eannablntts. 


Ursna lobata. 


G* li C» 94 R* A 
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Secio, Glo* 20.) 


THE 

AGRICULTURAL LEDGER. 

lege-No. 12. 

♦ 

OXEN. 

[Dictionary of Economic Proiucitt Vol V„ 0. 551^] 


NELLORE CATTLE. 

Beport on Cattle met with at the Kotappa Konia Sevaratri Feetival, 1896, hy 
Mr. 0. K. 8UBBA RaO| Suh^Aisiitant Director ef Agriculture, Madrae, 


Thera were for sale only 11 young bulls of the Nellore breed born and 
bred in Guntur, Sattenapafli ana Narasuroapet Taluks, aged two to four 
years and valu^ at RBo to 8150. Th^ were white, the forehead, neck 
and shoulders alone being somewhat grey. 1 was very much astonished 
to learn that even these grey patches turn pure white after the animals 
are castrated, a piece of in&mation worth verifying by experiment. The 
number of cattle (as a rule only bulls) brought for sale during any year 
does not appear to exceed fifty. The measurements given below indicate 
the average sire of the animals 

Length of the body from the horn to the root of the tail, 66 inches. 

Height at the withers (excluding the hump), 54 inches. 

Length of the fore Im from the elbows dfownwards, ai feet. 

Length of the face, 18 inches. 

Breadth of the face between the eyes, 6 to 7 inches. 

Breadth of the muzsle^ 3 to 4 inches. , , . ^ ^ 

Girth 61 the chest immMiately behind the fore lega^ 69 inches. 

Length of the neck, aa inches. 

Length of the horns, 4 inches. 

Girth of horns at the base, 4t inches. ^ • 

The owners said that the animals, when calvciu hadalttheinilkof 
their dams ; that the bulls are castrated aa a rule when four yem old ; 
that the animals fetch much smaller priceeaftefcaistnitlon than before; 
that tte de^pment of the chest is arrested, and that tf the Mns nro- 
moted, by castration. The bulls were bom of what are called Ambi^ 
R^u, and in the ceded districts Venkatamitt Koda. There are bulU 
set at large after being branded with thesrerkof atrldetit ontheit^ 
day after a man’s decease, as well re those defeated to templre eererd* 
ingto vowfc There bulls are fed the pwmle and are eltowed to 
trrepass on fields with impunity for the purpose of gfadflR. The hind 

0. sfti.94. 
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quarters were rather mean in the majority of the bulls brought for sale. 
To estimate the total number of yoked bullocks brought for the festival at 
30,000 is rather under the mark. Besides many of the cart-bullocks a few 
Siousand cows, buffaloes, heifers, etc., are brought according to vows, for 
making Pradakshina (circumambulation) round the hill. The Agricultural 
Inspector and i inspected as many as possible of the cart-bullocks with a 
view to discover what different breeds there were among them. Cattle of 
Dasavale what is called the Desavale (indigenous) or mixed breed were found to 
Constitute the greatest number. In shape and size animals of this group 
brSsd. presented an endless variety so that it was impossible to classify them. 

A good number of carts came from Addanki, Dursi, Podili and Kandakur, 
the cattle belonging to the Nellore breed, and so also many from the up- 
land taluks of the l^stna District. Of course most of these were castrated , 
being used for carting purposes. 1 saw among them specimei?s of what 
the young bulls brought for sale would develop into after castration and 
completing their growth. They were comparatively very massive creatures 
with a very heavy face, and white all over the body, without grey patches 
on the forehead, neck and shoulders as in young bulls. The measure- 
ments given below indicate their average size 

Length from the horn to the root of tail, 84 inches. 

Girth of the chest, 84 inches. 

Height at the withers, 60 inches. 

Length of the fore legs from the elbows downwards, 33 inches. 

Breadth of the forehead between the horns as well as that between the 
I eyes, 10 inches. 

Breadth of the muzzle, 4 inches. 

I Length of the face, 24 inches. 

Length of the horns, 15 inches, 

DaehapaUl I The cattle that come from Dachapslli and other parts of Palnad 
DsioFlpUoB. Taluk bordering on the Kistna are called Paramata (western) or 
Palnad Sterna Gittalu, in contradistinction from those of the other 
I upland taluks which seem to be called Koniavidu Seema gittalu, 

' They are comparatively small with longer horns which arc either diverg- 
ent or, as is more often the case, have their ends pointing towards each 
< other. They are said to be comparatively hardy with short legs. The 
I prevailing colour is dirty white. They are as a rule castrated one or two 
I years later than those of the Nellore breed of the other upland taluks, The 
muzzle is finer than that of the Nellore breed. The dewlap is not to 
pendulous, nor the hump so larg^. The hoofs are comparatively strong. 
The measurements given below indicated their average size 

Length of the b( 3 y from the horns to the root of the tail, 57 inches . 

Height at the withers, 48 inches. 

Length of the front legs from the elbows downwards, 27 inches. 

I Breadth between the horns, 6 inches. 

Breadth between the eyes, 7 inches. 

Girth of the chest, 57 inches. 

Length of the neck, 17 inches. 

Dupus There were only a few specimens of the Dupud breed. I saw a fine 

breed. yoked to a tahsildar’s cart. In size,' shape and temper they somewhat 

resemble the Mysore breed. Their horns are long, little divergent, and 
almost parallel and straight. They are swift trotters. The following 
measurements were taken with muen difficulty, as the animals were fero- 
cious 

Length of the body from the horns to the root of the tail, 66 inchep. 

Height of the withers, 48 inches. 

Length of the front legs from the elbows downwards, a; inches. 

Girth of the chest, 60 inches, 
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Breadth between the eye9» lo inches. 

Breadth of the muzzle^ 3 inches. 

Length of the face, 21 inches. 

Length of the horns, 18 inches. 

Cattle of this breed are very hardy and their hoofs strong. As 
breeders of the Dupud cattle did not come to Kotappa Konda, further 
information regarding them was not available. 

The cattle that came from Bezwada and Nandigama Taluks and the Bsswada 
parts of the Nizam*s dominions in the neighbourhood of those taluks and other 
differed from those of the upland taluks in having somewhat shorter legs. eatUe. 
They are said to be better suited for draught purposes than those of the 
upland taluks which are better adapted for tillages. 

The cows, heifers, etc., which were brought simply for making Pra* 

(htkshtna round the hill were all poor specimens of the Uesavali breed. 


o. 551.94. 
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Fcvicw of Correspondence on iJie snbjecf of Contributions to the Veterinary Series 
of ‘ The Agricultural Ledger/ 

Towards the end of last year (1895), the Editor received a letter 
on the subject treated of in the Agricultural Ledger No. 6 of 1895, 
viz., Management of Dairy Cattle in India. In that letter it was 
suggested that the collecting and publishing in the Ledger of notes 
supplementary to those already issued would be attended by useful 
results. The writer further indicated the various points on which 
it might be deemed desirable to collect information. 

The Editor gladly availed himself of this voluntary offer to assist 
in providing information, and in referring the matter to the Civil 
Veterinary Department, stated that if the proposal were accepted be 
would be glad to publish its reply in the Agricultural Ledger. 

In his letter No. 426 M., dated the 7th March 1896, the Assistant 
to Inspector-General, Civil Veterinary Department, welcomed the 
suggestion on the one condition that the notes so contributed must 
be the outcome of practical experience. He adds that most of the 
subjects on which it is proposed to contribute notes have been dealt 
with fairly exhaustively by professional workers and others in various 
pirts of the world, yet, doubtless, notes on the different subjects 
indicated written in a simple mann^ would be welcomed by those 
who have charge of dairies and cattle. The writer goes on to say 
that in his opinion expenments in any direction connected with cattle 
should be made known for general information. Trials of indigenous 
drugs are especially interesting and valuable, and the Assistant 
Inspector-General cordially offers any assistance he can give, and 
concludes by suggesting that all who are interested in Cattle and 
Cattle Disease be invited to contribute an account of their expe- 
riences. 

The Editor of the Agricultural Ledger will, therefore, be glad to 
receive notes of the nature indicated by the Assistant Inspector-Gene- 
ral, Civil Veterinary Department, on any of the subjects (or other 
kindred ones) alluded to in ^e letter first above mentioned, which are 
as follows:— 

(1) How to identify the age of the cow and nutnber of partup- 
tkms. 
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(2) Medicine for producing heat or oestrum in barren heifers or 

cows. 

(3) Medicine for expulsion of after-birth if retained^ 

(4) Symptoms and ticatmcnt, etc., of Cattle Disease. 

The Editor will also gladly examine and, where possible, identify 
the indigenous drugs sent to him, but would remind persons desirous 
of contributing in this commendable work that they should follow, as 
far as possible, the rules for the collection of specimens laid down in 
Tht Agricultural Ledger No. 4 of 18^4 

Notes, reports or suggestions as received will be transmitted to 
the Civil Veterinary Department, and when of sufficient merit will be 
published in the Ledger. When thought desirable arrangements 
will be made to have the efficacy of the drugs, that may be recom- 
mended for trial by correspondents, put to careful therapeutic test. 

All interested in Dairy Farming or in the rearing of Cattle are 
cordially invited to contribute 


0 . SS*-94- 
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PINUS EXCELSA. 

iDieiioHary tf Eeonemie Products, Vd TI., Pt. /., P. 7jy.] 

PINUS GERARDIANA. 

[Dictionary <f Sconomie Products, Vol. VI., Pt. /., P.744] 

PINUS KHASYA. 

[Dictionary cf Economic Products, Vol. VI., Pt. I., P. 7S7.] 

PINUS LONGI FOLIA. 

[Dictionary of Econonue Products, Vol. VI., Pt. 1 ., P. Ttfa] 

PINUS MERKUSIL 

[DicHonary of Economic Prodsscts, Vol. /., Pt. VI., P. 771,] 


INDIAN TURFENTINES. 

BesuUt tf the Bxamlnatim tf Mim Turjmtinet in the Sesearth Deptuiment 
tf the JwperitA JnsHtaU ip PROFESSOR H. E. ArmstRONQ, F.R.8. Alee a 
Sesnewefthe Correepenienee rtdatitv to Celieetitn tf the Spetinme ip the 
Bernier on Bemomie Prodaete. 


In the Imperial InstUuh Hand-hook No. 9 on Risim usn Tint> 
piNTiMS vtoK InnuK PiKBt, mention it mnde (pp. ai'>3) oH a tample 
of torpoittiae derived Cram either Pinut khaim or Plaot Mer- 
ImSH that had been tent in 1881 to ProfiNior AmiltrQlif for enm> 
inarioa. It tsai found to be an article " of die bigbeat quali^t equal 
to the best PrenOh ’’ and " would form a moot valuable article of conr- 
metce." On the Hand«book being publiahed PnllMOr Armatppiif 
addteaaed a lato to Sir Fnderlok Abtli in wfaidi he ptdntid out the. 
detimbllity of thotooghlv atndying all the Indian tnipentinaa, and 
oiered to undertake the tatk if fumiahed with $ ewta.^ of the 
freriily eoUected cmde exudation from each kind of tree. With letter 
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No. 33 F. S., dated the and June 1894, Sir F. Abel forwarded the 
Professor’s letter to the Government of India, and recommended 
acceptance of the gratuitous offer. He further stated that in the 
Imperial Institute sample store he had small quantities of the crude 
turpentine from Pinus khaqra and P, longifolia, but none 
from P. excelsa or P. MerkuaU. 

After consultation with the Departments concerned a reply to Sir 
F. Abel was sent by the Government of India (letter No. la F. S., 
dated the aist August 1894) which promised to provide Professor 
Armstrong with 3 cwts. each of the turpentines of P. excelsa 
P. khaqrAf P- longifoUa and P. Merkusii, and 51b each 0 
the other turpentines. Sir F. Abel acknowledged that, letter in 
No. 34 F. S., dated the a8th September 1894, in which he expressed 
his satisfaction of the promise to send large quantities of the four prin- 
cipal turpentines named. With regard to others he pointed out 
the necessity “to bear in mind the importance of a knowledge 
as to the resources, generally, of India in regard to this par- 
ticular product, inasmuch as it is not improbable that new and 
important applications for turpentine may arise, ” for it is just 
“ conceivable that India-rubber may be artificially manufactured in 
the future from turpentine, and in that case, the resources of India 
as regards this particular liquid may assume considerably increased 
importance.” 

The Inspector General of Forests on the asth January 1895 
addressed his letter No. 45 to the Conservator of Forests, School 
Circle, North-West Provinces, in which he called upon him to supply 
3 cwts. of the crude exudation of Pinus excelsa and P. longifolia, 
as well as one gallon each of the oil.* His No. 46 to the Conservator 
of Forests, Eastern Circlei Upper Burma, asked for the turpentines 
but not the oils of P. khasya and P. Merkusii, 

North-West Provinces and Oudh.— Reply was made to 
Inspector General of Forests, by the Conservator of Forests, School 
Circle (letter No. 9a, dated 4th February 1895) to the effect that as he 
had no separate specimens of the resins and turpentines required he 
could not fully comply with the requisition until after the winter. He 
promised then to obtain special specimens from the Jaunsar Division. 

Inspector General of Forests wrote (letter No, i73» dated aoth 
February 1805) in reply to Reporter on Economic Products (letter 
No. 1117— XVI-iU, dated isth February 1805), that the only other 
Indian species of Pinus besides Pinus excdaay P. khae^, P. 
lonffifoiiSi and P, Merkusli is understood to be P, Gerardlana. 

BuRXA.^The Conservator of Forests, Eastern Circle, replied to 
Inspector General of Forests (letter No. iia C. ^ted nth 
February 1895) that he had arranged for the collection of a cwts. 
of Pinus khai^a resin in the Southern Shan States, but thatPinus 
MerkusU, so far as known, does not occur in the Eastern Circle, and 
therefore no collection of that resin can be made. The Conservator 
added: *In 1893^ with the sanction of the Chief Commissioner, 1 

a l^xtractod from the above speciei by means of steam distillation. 
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ordered some experimental tapping of Pinus kham to be made in BURka« 

the State of Thamakhan and at Bemardmyo in the Ruby Mines District. pinm 

The experiment at Thamakhan was carried out by Mr. Jaokson, Deputy khasya. 
Conservator of Forests, who in January 1894 made 4 1 5 tappings on 275 
trees, of over 4 feet 6 inches in circumference, in the Kalaw forests. 

The tappings were made in the manner descril^d on page 14 of Hand- 
book No. 7 of the Imperial Institute Series, but the wounds were 
made deeper and broader. The outturn of crude turpentine was as 
follows 


January 20 days . • . . viss. 

Ftbruary 43} „ 

^^arch ■ ■ . • • a ,, 

April 131 II 

May 43 M 

June «a ••••• 45 f> 


374 1 viss (i 13651b). 

The experiment was not carried out fui the r. The cost of collection 
was as follows ; — 


R a. p. 

Pay of coolies o o 

Purchase of pots, tools, etc. • • • • • 57 6 n 

Cart hire to railway 27 o o 

Total • 296 6 0 


The turpentine was made over to Messrs. Flniayi Flemlnj| ft Oo., 
of Rangoon, who have undertaken to sell it for us in England. 

Owing to changes of oflScers and other reasons, the experiment in the AweSKm jl. 
Ruby Mines, where the forests are of small extent and very scattered, 
was not carried out in a satishictory manner. Ten trees were tapped 
on the 2iBt May 1894, and more trees were tapped at intervals up to 
the end of August, by which time 56 trees in all had been tapped and 
251b of resin collected. 

Inspector General of Forests on submitting the foiegoinfl 
letter stated that the Conservator of Forests, Tenasserim Circle, had 
been asked to supply 3 cwts. of the crude exudation from Pinug 
MerkusU. 

Burma.— The Conservator of Forests, Eastern Circle, wrote on 
3rd June 1895 (letter No. 444— S8A-3) advising despatch of about 
3 cwts. of crude turpentine from Plnut khaqra collected at Kalaw 
in the Southern Shan States. Acknowledged by letter No. 1275—42, 
dated the 5th September 1805. Despatched to Imperial Instltate on 
16th Aumt 1895. 

In his letter to the Inspector General of Forests, the Conservator 
corrected his previous statement as to Pintia Markuali not being 
found in his Circle, in so far that ftut tree is met with in the Salween 
drainage but not within any reasonable distance of theMandalay- 
Rangoon lUilwajr. 
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The Deputy Conservator of Forests, Salwbin Ataran Division* 
Moulmein, advised, in his letter No. 6—58, dated 17th Tune 1895* 
the desnitch of about 70 viss of the resin of Pinut Merku^i. 
Acknowledged by letter No. 1176—42, dated the 5th September 
1895. Despatched to Imperial Institute through Agent for Gov- 
ernment Consignments on 16th August 1895. 

With his endorsement to Inspector General of Forests, No. 390— 

5 4, dated 7th June 1895, the Officiating Conservator of Forests, 
ENABSBRiM CiRCLR, forwarded the following particulars of cost of 
collecting 70 viss (2451b) of the resin of Pinus Merkusii in the 
Salween Ataran Division 


Collection of 70 viss at R35 viss 
Elephant hire for carriage of ditto 
Bullocks • • • . 

Cart • • ■ • « 


Freight by launch • • . . 

Coolie hire 

Purchase of 7 empty tins at annas 4 


p. 

14 8 o 
400 
400 
200 

0 14 o 
080 

1 12 o 


•TaST 

Pinas 

Gtrafdlaiia. 

JEM 

Pinos 

khasva. 


Panjab.— The Inspector General of Forests in his letter No. 613, 
dated the a 7th June 1895, stated that the Conservator of Forests, 
Panjab, had been asked to supply lolb of the crude exudation from 

Piaus Gerardlana* 

Burma.— The Conservator of Forests, Eastern Circle, wrote letter 
No. 171 C. R., dated zoth July 1895, with regard to the 3 cwts. of 
crude turpentine from Pinus kba^a collected by him, that this was 
obtained from trees growing in the forests near Kalaw adjacent to the 
Shan plateau at an elevation of about ; 
in latitude" 20® 40 ' and Longitude 96® 3 5 The collection lasted from 
the 15th February to the 3i8t May 1895, and the tapping was carried 
out in the manner descrit^d on page 14 of Hand-book No. 7 of the 
Imperial Institute Series, except that the wounds in the tree were much 
deeper and broader. The cost of collection, excluding railway 
freight, amounted to Ri43* The Conservator was unable to give any 
details as to the number of trees tapped or ihe yield of each tree 
but rmated the information given in his letter (No. 1 12 C. IL|dated 
tiih February 189s), remrmngtheexperimental tapping of Pinus 
khssgs conducted in the Slate of Thamakan during 1894. 

The Conservator iurther stated that specimens of leaves and cones 
were being collected and would be duly forwarded. 

Imperul Institute.— The Rejmrter on Economic Products wrote 
on the 8th August 1895 (No. 16 F. S.) with reference to the Imperial 
Institute letter No. 44 F.S., dated the 8ih May, and reported that 
satisfactory progress had been made, although the process of soeuring 


received Slong with i45» of that or rinus murrasn. aiwsb were 
shortly to bt &^tchea to the Institute. With regard to the crude 
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turpentine from Pinus longifoUa and Plnui excelsai which had 
been asked for from the North West FroTinoes» it was believed that 
these would shortly arrive. The letter concluded bjr stating that 
some considerable difiSculty had been experienced in discoveiing the 
other trees that might be expected to afford products of the nature 
here dealt with. Pinus Gcrardiana had been mentioned, and 
arrangements had been made to procure idb. of the resin from 
that tree. 

Burma. — B y his letter Na i ids, dated the 19th August 1895, the 
Conservator of Forests, Eastern Circlr, advised the despatch of 
specimens of the leaves and cones of the trees from which t^ Hnus 
khasya turpentine was collected. Acknowledged by letter No. 
125s— 4s, dated the 20th September 1895. 

By letter No. 1622—42, dated 23rd November 189$. the Cpnserva- 
tor of Forests, Tenassxrih Circle, was asked to supply leaves and 
cones of the tree from which the crude Pinus Merkusii turpentine 
was collected as well as information required by the Imperial Institute 
authorities on the following points (i) Locality where crude turpen- 
tine was extracted, its latitude and longitude; (s) elevation; (3) 
number of trees tapped and number of incisions made to produce 
the 70 visa of turpentine; (4) months when tapped and the yield in 
each month ; ($) average yield of each tree. 

Imperial Institute —Letter was sent on 25th November 1895 
(Flying Seal Series No. 30) advising the despatch through the Agent 
for Government Consignments, Calcutta, on the 16th August 1895, of 
three cases (Nos. 6t, 62, 63) containing about a20lb of the crude tur- 
pentine of Pinus Merkusii, and one cask (No. 64) containing 
about 3 cwts. of the crude turpentine of Pinus khaif^ In the 
same letter was advised the despatch by post of the cones and leaves 
of Pinus khseya, tonther with the information furnished by the 
Conservator of Forests, Eastern Circle, remdingplaceof collection, 
etc., of the crude turpentine from Pinus kluura. The letter further 
stated that no information regarding the conditions under which the 
crude turpentine from Pinus Merkusii was collected had reached 
the Repartee’s office. 

Panjab.— By endorsement No. 592, dated 8th December 1895, 
the DepuM Conservator of Forests forwarded copy of letter No. 32 iL, 
dated w August 1895, from Fomtsr Rattan Ohand together with 
1 aft of crude exudation from Pinus Gerardiana, also specimens 
of leaves and codes, and stated that on the spth and 30th Jnly about 
JO trees were tapped on the Spanish system in the Tan^ng Forest 
Compartment No. 38 A. between the Shaengaiang and Telga Dhar, 
KaihaRuige, State, Simla District. The trees stoodon a 

north-western aspect whme the soil wis genetally ndkj and sti^ with 
aa elevation of about 7,800 feet At the time or collection the 
was doady and rainy, and not favourable for the free exuda- 
tion of leain owing to which tM resin collected on the 4tb and gdi 
instont baiely amounted to Despatched to Imperial Institutt 
on i«A Febnsry 1896 in Boxes Nos. 10s and tog, Inwdee No. 15. 

P. 736m 




Bunsa. 

JSSi. 



-R 

l$i^. 

Mo. SSSI. 






The Agtieullural 




Ledger. 


7 


Indian Tmpentinet. 


{H* E, Armstrong.) 


Frofeemr Armnerong^e FreUminaey BeporU 

Imperial Institute.— By letter No. 78 F. S., dated the s8th Feb- 
ruary 1896, Sir Frederlok Abel forwarded the following prelimina^ 
report containing the results of the examination by Professor H. b. 
Armstrong, F.R.8., of Tu^entines from Pious khsqrft snd Pious 
Merkusli supplies of which were furnished to him some time ago 

The crude turpentine from Pious khsaya, which was a gr^» thick, 
pasty mass, containing a quantity of small pieces of wooa, furnished 
by distillation with steam about 13/100 of its weight of oil; while the 
product from Pious Meikuaii, which was more fluid and clearer in 
appearance than the other, yielded nearly 19/100 of oil by corresponding 
treatment. 

On a former occasion Professor Armstrong obtained from a sample of 
P. khasya 17 per cent, of oil, and he believes, therefore/ that the 
particular sample now operated upon was collected under less favourable 
conditions, and that some of the oil had been lost by evaporation before 
the supply reached him. 

The original turpentine and the distilled oil in each case have a very 
slight but agreeable odour, less pronounced in character than that of 
French Turpentine, but distinctly characteristic. In this respect the oils 
from the two turpentines were verv similar. Professor Armstrong has 
satisfied himself of the identit) of the oil from Piaus khaaya with that 
which he examined several years ago, and which is referred to in pages 
20 and 21 of Hand-book No. 7. 

Considerable difficulties attend the determination of the precise 
cheinical composition of oils of this class, and methods with this object 
in view are, at the present time, in course of elaboration Such experi- 
ments as Pi^fessor Armstrong has been able to make, have satisfied him 
that the oil of Pimia khasya is strictly comparable with French oil of 
Turpentine. This conclusion corresponds with that which he arrived at 
several years ago, as stated in the Hand-book. In this respect the oil 
from Pfnus Memnaii closely resembles that of Piaua khaaya. 

Both oils distil within a ve^ narrow range of temperature, near to 
155°C., as does the famished oil of turpentine i but the oil (rom Piaua 
hhaaya appears to contein a somewhat larger proportion than the others 
of a constituent of higher boiling point. 

The two oils are vary nearly alike in relative density, via. 

..oi-* Pbiua khaaya. Phms MerfraaiL 

AtaoC. . . 

They both turn the ray of polarised light to the right, the so*called 
specific rotatory power being 

Pinmi khaaya. Piaua McakuaiL 

3i%5 

A similar result was furnished by the oil from the sample of Plofla khaaya 
formerly examined. The rotatory power of French turpentine is practi- 
cally always about 26^ 

The dtflm'ence between the oils from the two Burmese turpentines is 
not of a kind to be of any practical importance. They are essentially 
similar, the slight difference between them bong doe to the presence in 

• addition to the I 


one or other of a small quantity of some suMance in 
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chief constituent. Practically they correspond exactly in properties to 
French oil of turpentine. Profissor Armstrong is disposed to think that 
the oil of Pinna Madnail may be more uniform than that from the other 
turpentine. He proposes to ^ntinue his experiments with these products 
for the purpose of endeavouring to determine their precise composition. 
Meanwhile, he States that both oils are of the highest quality, and that, 
in his opinion, they will be found to serve every purpose lor wnich oil of 
turpentine (French or American) is used, lliey compare favourably 
even with the French oil, which is the highest quality in the market. 

The resin or colophony which is left after distilling off the oil from 
the two samples is of good quality, and would be available for all 
purposes for which ordinary resin is uM. 

There appears to be no reason why India should not obtain whatever 
turpentine \s required in the country from native sources. ^ professor 
Armstrong hopes Jater on, to furnish a more detailed report in regard to 
the composit&n of the oils obtained from these two turpmtines. 
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point ranging from 310^ to 360^ P. and a specific rotatory power -f 32^ 

General Remarks^^-^Eifen the darker of the two samples yields oil of 
turpentine of good merchantable colour and odour, and the lighter sample 
gives a good resin. The yield of oil of turpentine from both samples is 
satisfactory both as regards quantity and quality. The oil of turpentine 
possesses the same characters as the product manufactured in the United 
States having a dextro-rotatory action on a ray of plane polarised light 
and having a normal density and boiling point. 

Judging from these results the oil of turpentine ought to answer all 
the purposes to which the American product is ap^ied, but I would 
sug^st that in the first instance a few barrels of it snould be distilled, 
and a practical trial of it made by converting it into varnishes. ^ 

The following is from a London firm of Brokers : — 

** H imported to this country in the crude state, the stills would have to 
be erected in an isolated position so as to avoid the risk of 6re To obtain 
the refined spirits of good colour the stills would have to be of copper. 
One of the principal distillers of Resin here values your crude turpen- 
tine at £4 tO;^o per ton, and if he could obtain a constant supply at 
about this price ne would be willing to go to the expense of erecting plant 
to work it. This price is based on the present value of American Kefined 
Spirits of Turpentine at £22 per ton. we may mention that during the 
last few years the price of this article has varied between j^2o and £28 
in London, and as the market has been growing of late we should 
consider ^24 the highest figure that can be reasonably expected for some 
time to come. The value of the resin obtained from your crude turpentine 
would be from to ^6 per ton in London.* 

The following is from a large firm of varnish manufacturers 
** We have carefully tested the two samples of Indian turpentine with 
the following results 


Water 

Spirit 

Resin 


Dark quality. 
. 187 

• ai*3 

• 60*0 


Light quality* 
13*0 
a4’5 
62-5 


100*0 


100*0 


The spirit appears to be about equal to Russian Turps and Resin 
about F. Grade. To work it would necessitate a special plant being laid 
down, our resin stills not being suitable. We are willing to entertain 
the matter if we are guaranteed a certain supply per annum at a price not 
exceeding £4*10-0 per ton on our works.*’ 

It is evident from these reports that the Turpentine is of good quality, 
but at the prices named we fear it would not be possible to ship it at a 
profit to the London market 

It Would certainly be out of the question to ship it in its crude form 
to sell at iC4-io-o per ton-^ price which would do little more than cover 
cost of packing and freight. 

Taking the quotations given for the refined products, via,, £24 per ton 
for Spirits of Turpentine and, say, £5*10*0 for Resin and allowing, say, 
15 per cent* for mobture, the return would be about £9-6-0 per ton to 
cover first cost, cost of refining, freight to London and sale expenses. 

Do you think it worth while, and will you give us an idea of the pro- 
bable quantiuT We shall be glad to ascertain from our London friends 
the cost of renning plant. 
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Copy of UiUr No. dated CamPt the 21st March iH^^from 

the Conservator of Forests^ Pbou CiacLBi to Mbssrs. FinlaTi 
Flbmino & Co., Rangoon. giMMwoh 

1999 . 

In thanking you for your letter of 30th instant, forwarding copies of 
reports on the crude turpentine from Pinns khaayav I have the honour to 
intorm you that the attention of the Conservator of Forests, Eastbrn 
C iRCLB, Upper Burma, has been drawn to the concluding portion of 
your letter, and that he has been invited to communicate direct with you 
as the specimens reported on were originally supplied by him. 


APPENDIX B. 

Forest Department Reports, North-West Provinces, for year ending 30th 
June 1894, Pages and 79, paragraphs 60 to 64. 

60. Resin.^ln the Jaunsdr Division the tapping of pines for resin 
continued. No new trees were operated on, but about 3,900 trees previ- 
ously worked were ajg^ain tapped. 6^9 maunds of resin were collected at 
a cost of ft 1,168. The cost of collection was about Ri-i3-3 per maund 
against Ri-8-o in the previous year, owing to the flow of resin from trees 
previously tapped being less copious than from those tapped for the first 
time and to a greater amount of labour requi*’ed in couecting a given 
weight of resin. The following shows the cost of resin operations during 
the year » — 

N 

Collection of 639 maunds of crude resin • • 1,168 

Price of boxes, tins, earthen pots, etc. . . 769 

Carriage of 634 maunds of crude resin to Dehra • toS 

Total • 3,743 

61. Turpentine and Colophony .—431 maunds of crude resin were 
distilled in Dehra, giving 378 maunds of rosin and 44 maunds or 409 
gallons of turpentine. A market has now been established for the above 
products; the North-West Soap Company, Meerut, taking up all the rosin 
manufactured ; and the North-Western Railway, the local Military Works 
Department, the Medical Department to some extent, the Mussoorie 
Brewery, and a few other regular customers the turpentine we can supply. 
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The Conservator has put together the actual results of four years* 
working of the resin operations in the following table s — 


Particulass. 

1890-91. 

1891*93. 

1893-93 

>S9M4. 

Total. 

Number of eiaundB of crude 
resin collected • • • 

Number of maunds of crude 

soil 


0331 

639 

11763* 

3i 

*40i 

resin sold locally 

Namberof maunds of crude 

22 

JOO 

15 



resin sent to Dehra . 
Namberof maunds of colo- 

191 

338 

639 

3*oi 

3*» 

*78, 

1.540 

phony sold » 

Nnraber of gallons of tnrpen- 

118 

a53i 

16S 

1.030 

1,168 

6*4 

tine sold or used • 

45 

i.005 

Revenue from crude resin R 

46 

800 


68 

939 

** *• colophony „ 

65s 

1*397 

1,888 

■>503 

5.503 

„ „ turpentine ** 

Value of resin and turpen- 

127 

3S3 

2,510 

1*306 

4.296 

tine in stock • . *• 

... 

... 

... 

3.773 

9,773 

Total • R 

838 

3*S50 

4.413 

5.710 

13.501 

Expxnditurs. 






Capital .... 

805 

20 

20 


345 

Working— 

Cost of collection . . 

563 

561 

94* 

1,168 

3.333 

*. carriage 

Dehra expenses • 

*34 

438 

766 

808 

8.236 

95 

afio 

363 

433 

1.150 

Chakrita . • • • 

Bags, drums* etc. • . 

a8o 

318 

365 


} 819 

2,866 

Carriage by rail • 

89 

183 

*54 

163 

688 

Total 

If384 

3,014 

3>385 

3.390 

10,173 


The net results consequently are 

U R 

Revenue , l3i5oi 

Expenditure, working io,t 73 

10 per centt of capital 35 

■ - io,ao8 

Profit • 3i^ 


on maunds of resin collected. 

This IS equivalent to very nearly R 1-14*0 per maund profit. In 1891-92 
200 maunds were sold in Chakrdta at R4 per maund, which of course 
is much better; but it is believed that the purchaser lost money over it and 
since then there has been very little demand for cruae resin. The intro* 
duction of a new industry is an important matter, and it is satisfactory to 
be able to show that the work pays. Were there a road along the Tons 
valley* the industry might be extended easily so as to supply, not only the 
present* but a much larger demand ; and now that a new customs tariff 
taxes the imports of resin and turpentine into India* there is every reason 
for customers to get their supplies from the local industry. At the 
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REPORT ON THE MAGNESITE AREAS of thr OHAHK HILHR, 

&( NEAR BAIjPjM. 

J^olc hi/ (\ S. Miudi.kuisr, b.a., Geological tiwrveij of liulia. 


IN'IUOOUUIION. 

Aboo '1 the middle of November last 1 received u communication 
Irom the Madras Government asking mo to examine the above 
ureas ((J.O., dated 12th November 1894). Accordingly a good 
part of the cold-weather season of 1894-90 was spont in their 
study. 

The main results of my examination are embodied in this 
rej)ort which deals with — 

( 1 ) The two areas of the Chalk hills. 

(2) That of the north-west end of the Kanjamallai hill. 

(3) That near Yalaiyapatti in the Ndmakkal taluk, 
these three areas the first is by far the most important. 

They will be taken for description in the above order. 

(I) CHA1.K Hills. 

The two areas embraced under the above name have been 
lescribed by Messrs. King and Foote in their Memoir {Mem. 

8. of India, vol. IV, pt. 2, 1864). The same areas were 
inrsorily examined by Mr. Holland quite recently, and de- 
■cribed ( Reeotdt O, 8. o1 India, vol. XXV, p. 136, 1892). 

Whilst the two former observers gave a fairly detailed ' 
Inscription of the mode of occurrence of the magnesite, with 
'nmarks on the accompanying minerals, the latter was able to 
iome to more definite and accurate conclusions regarding the 
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mode of origin of the magnesite, chromite, etc. — conclusions 
which have been abundantly confirmed and illustrated by my 
own visit. 

In taking up work myself on these extremely interesting 
rocks, it was clear (considering that a generally descriptive 
account, and an up-to-date theory of them existed already) 
that any advance that I could make on the work of my prede- 
cessors must be in the direction of greater accuracy as regards 
detailed surveying of the minerals and rocks of the area. JMj 
line of action was thereforci clear, and the first step towards it 
was to obtain a detailed topograpliieal map. This 1 found not 
to exist ; and so, as the shortest way out of the difficulty, I 
set to work and plane-tabled the two magnesite aieas ot the 
Chalk hills myself on the scale of (> inches to 1 mile, showing 
sketched contours of 10 feet. A tracing of the map, geolo- 
gically coloured, accompanies tliis report. 

It will bo seen, therefore, that the apparently simple request 
of the Madras Government for further information about the 
magnesite of these hills was really a call of a more serious 
nature than would appear at first sight — if I were to see any- 
thing and report anything beyond w^hat was already known and 
published. 


The Chalk hills lie a few miles north of Salem town. They 
„ j comprise two areas, a smaller one to the 

on ion an area gouth, through which at its south-west 

end the Madras Bailway and the road to Omalur pass, and a 
larger one to the north-east of the latter, and which keeps a 
position to the east of the railway and road. The former con- 
tains about square miles and the latter (so far t h shown in 
my map) about 8i square miles. It extends, however, further 
away in a north-easterly direction. 

The hills rise gently from the plains, and expose a set of low 
^ ^ undulating surfaces, generally bare of 

rograp y. Vegetation and without water. I'hey are 

streaked with white, owing to the veins of magnesite (carbonate 
of magnesia) from which (erroneously) the name Chalk hills is 
taken. 


General Geologioal etruo- The structure of the two magnesite 

areas may be summarised as follows : — 
(1) The plains surrounding the Chalk hills ase composed 
of an ancient gneissie series, wrapped into folds wtth. a N.E. — 
8.W. strike. 
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(2) The two areas of the Chalk hills are essentially two 
great intrusive musses of olivine-ehromite rock, and other 
olivine-bearing rocks, which, from their containing little or no 
felspar or quartz, belong to the peridotite, or ultra-basic group 
of rocks, such as dunitos, picrites, etc These rocks, owing to 
the unstable mineral olivine, have undergone enormous mineral 
change, whereby, first the dunitc became serpentinised more or 
less completely, and secondly, the serpentinised product was 
further altered with the formation of magnesite, chalcedony, etc. 

Mr. Holland was the first to detect the presence of dunite 
Tho Duxiito and its con- m the specimeiis which he collected in the 
tamed mm**rai Chromite. Chalk hills aiid Horth-west of Kanjamallai 
hill — see foot-note at p. 144 of Mr. Holland’s paper. 

This rock, first known from the Dun mountain. New 
Zealand, is composed entirely of olivine and chromite, and as 
such, in an unaltered condition, it is found at many places in 
the Chalk hills where the rock has resisted the mctamorphic 
influences tending to convert it into serpentine. The top of 
‘M ” hill and of ‘‘ Tent ” hill, and the western end of the south 
area are examples of places where the rock, of a grey or 
greenish-grey colour, may be observed. . The grey rock (colour- 
less in thin section), such as is found on the summit of J ” 
hill and near KK ” hill, might be at first sight mistaken for 
a quartzite until the high specific gravity arouses suspicion. 

The microscope shows the rook to bo composed almost 
entirely of a coarsely crystalline aggre^te of olivine, felted 
together, and with minute black crystalline grains of chromite 
dotted through it. 

A chemical analysis of the “ J ” hill specimen No. 10-189, 
made in the survey laboratory by Mr. Blyth, gave — 


Silica 

... 39-10 

Magnesia 

... 48-26 

87-86 

Iron, alumina 

... ) 

Manganese 

( 12-64 

Ghroininin 

Moistnxe, etc. 

100-00 

The spemflo gcavity was ... 

... 8-176 
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I give below, for comparison, an analysis of the dunito ol 
the Dun mountain (Von Hochs tetter) — 

Silica 42*80 

Magnesia ... ... ... 47*38 

FeO. 9*40 

(after the ohromite had been removed). 

1 next give that of oriental olivine, taken from Dana’s 
Mineralogy : — 

Silica 39 73 

Magnesia .. 50*13 

FeO. ... 9*19 

The speoiho gravity being . . ... 3*t3f51 - 

There can he no doubt that originally nearly the whole ot 
the Chalk hills area was composed of this extreme form of 
peridotite known as dunito. But mineral changes rapidly set 
in, and the two first of these changes that must bo noticed 
are (a) the alteration, partially or wholly, of the olivine into 
serpentine, and (i) the segregation of the chromite into nodules 
and veins. With regard to the change of olivine into serpentine, 
I need say very little. It can be followed most perfectly under 
the microscope by a series of transitional sections showing, first, 
a few veins of the lattcf anastomosing among and penetrating 
the crystals of olivine, afterwards breaking them up, then 
separating them into isolated small grains set like islands in a 
sea of serpentine, and which at last become very small and 
finally disappear. The subsequent changes which brought 
about the conversion of much of the serpentine into magnesite 
have effectually destroyed any ornamental qualities it might 
have possessed, by giving it a dull earthy appearance. Only 
here and there do there occur a few minute veins, a finger 
thick, of u pale apple-green serpentine, which might, if they 
had been on a larger scale, have been of economic use. Picrolite 
or fibrous serpentine, is also found in veins here and there. 

Coming to the chromite, originally discovered by Mr. Heath, 
and worked by the Porto Novo Company, the only observations 
we have as to its mode of occurrence are those made a long 
time ago by Nowbold, and those of recent date by Holland* 
The former found the mineral in very thin veins, either lying 
among the magnesite of the veins or between it and the walls 
of the veins. The observations were drawn from Hu examin* 
ation of the mines near the chimney on the accompanying map. 
M* 52* 
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Holland corroborated Newbold’s obBervations in this reepeot — 
HOC Journal Rot/. Asiafir Soe., vol. Vll, 1843, pp. 167 — 17 1 . 

( )f the throe shafts marked on my map, the middle one is the 
largest, and though I explored this carefully, I could find no 
truce of the mineral loft m the crumbling rook* walls of the 
shaft. 

In Rome small pits sunk along the position of the red line on 
tlie Ilia}) (some of which appear to have been enlarged lately), 
1 was able to see the position of several veins of the chromite. 
Tlu-ec vortical parallel veinR a quarter of an inch, 1 inch, and 
g inch wide respectively, and separated by a few inches of 
serpeutinised matrix, occur striking E. 20*’ N. at a position on 
the map N.W, 5" N. from the chimney, and distant about 650 
yards (see pi. 1, tig. 1). Nearly horizontal magnesite veins 
may be seen interrupting and cutting across both the matrix 
and the chromite veins. In one place a vein of magnesite, has 
not only interrupted, but also displaced, the middle vein of 
chromite, showing that the magnesite was, in this case, the last 
to form. 

What is undoubtedly a continuation of the same vein 
towards the E. 20" N. is to be seen at several points between 
000 and 1,000 yards off. At no other places in this north area 
was chromite found in eitu. 

It will be seen from the map, however, that in this area 
a little east of tho chimney there is a space of country from 
which six stream-beds radiate in difierent directions. In every 
one of these stream-beds, and especially in their higher parts, 
chromite, in lumps, varying from one foot to one inch or even 
less across, may be picked up (the places where such have been 
found are indicated on the map by red dots). 

It is clear, therefore, that the area drained by these streams 
is penetrated by chromite veins. Unfortunately, my data are 
too scanty for any attempt to estimate the amount of chromite 
available to the miner ; nothing but a practical test within the 
arM of, say, 1,000 yards radius from the chimney would settle 
this all-important question. Geology has gone as &r as it can, 
unaided, in the matter. 

In the southern area of the Chalk hills the map similarly 
shows, by means of red dots, the places where chromite has 
been picked up at the surface. No chromite, actually m aitu, 
is known in this area; but the indications of it in tM stream 
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between Tent ” hill and Green bush ” hill, and in the one 
to the Bouth-weat of “ Tent ” hill, show that the centre of this 
area is approximately the true location of the chromite. No 
mines have been worked in the area, but I have no doubt that 
if extensive quarrying of the magnesite is ever carried out, 
chromite veins will in due course be laid bare. 

As for the quality of the ore, the nodules and lumps as 
picked up among the hills show that it is practically a granular- 
crystalline aggregate of the pure mineral, chromate of iron, the 
theoretical composition of which, as given by Dana, is— 

Chromium sesquioxide ... 68-0 

Tron protoxide . 32*0 

1000 

but chromite vories much in the amount of the sesquioxide 
present, 50 per cent, being considered a very good quality of 
ore. 


The actual analysis of the ore, as found in the north area 
of the Chalk hills, is given in Newbold’s paper referred to 
above. It was made by Mr. K. Solly, and gave — 

Chromium sesquioxide . . 49*00 per cent. 

Which is about equivalent to ohromio 

aoid 67*00 „ 

Or to cent, per cent, of chromate of potash. 

The following description of the method of working and 
transporting the ore to the coast is taken from Newbold’a 
report : — 

** The ore is separated from the rook by means of pickaxes, ohisels, 
wedges, and hammers ; sorted and piled np into little heaps on the 
ground in front of the huts occupied by the superintendents, where 
it remains until the Cauvery beoomes navigable ; that is, from the end 
of June till the end of September. It is then sent down by land to 
Moganoor, a place on the river about 40 miles southerly from Salem, 
whence it is boated to Porto Novo on the Coromandel coast. Tbeaoe 
“ it is shipped to Europe by the Porto Novo Iron Company.” 

About 100 tons are said to have been extracted from the 
mines, one block of which weighed two tons, but it was foimd 
that the export of the crude ore to England did not pay owing 
to the quantities available from Scotland, Styria, etc. At a 
depth of 50 or 60 feet from the surface water was met with, 
and it is not impossible that it was this difficulty which helped 
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largely to stop the work, ioaBmuoh as do better means of remov- 
ing the water were used than buckets and ropes. 


Besides the dunite, and its more immediately derived 
Otbor Ditra-Buio, and scrpcntino and cliromito veius, there occur, 
Hasu ro(Lb of the Chalk soniowhat Sparingly, exatiiples of other 
less basic rocks. They are g<*nerally 
black or of dark colour, and stand out in rounded lumps, having 
oscapcd the great alteration which the dunite has suffered. 
They arc represenJed on the map by a purple colour. Many 
nf these in the north area are situated round* the margins of 
the dunite intrusion. < )ne remarkable one is found to the east 
of “ Green bush ” hill in the south area Allthese rocks contain 
olivine, but not to the exclusion of everything els(\ They also 
contain green pyroxene, and sometimes black mica. Some also 
contain a small amount of plagioclasc felspar, thus linking the 
ultra-basic rocks with the basic. 


It is not absolutely certain how these rocks made their 
appearance in this area, but one reasonable hypothesis is that, 
lying as they do at the outer edge of the great dunite intrusion, 
they represent the lighter portions of the molten magna which 
Beparated at the surface, whilst the more basic elements of it 
tended to sink by their higher specific gravity and so occupy 
what is now a more central portion of the Chalk bills areas. 
But, as the study of these rocks is of more petrological interest 
than of economic importance, I do not propose to do more here 
in the way of describing them, but to confine myself to stating 
that, as they hint at an increasing basicity of the rocks as we 
travel inwards aud downwards from the outer edges of the two 
nreas, they point to the possibility of the heavier minerals, 
chromite, being found in greater abundance at greater depths. 

Another set of hornblende-garnet rocks which form the 
high ridge HHJJ ” between the north and south areas will 
similarly be neglected in this report. 

I come now to the mineral which is most abundantly 

TUMuDNStoTeia.. represented in the Chalk hills, that is, 
the magnesite, or carbonate of magnesia. 
Its general oharaoteristios, mode of ooourrenoe, and appearance 
have been desotibed by many observers, among whom may be 
mentioned Newbold {Journal Roy. Amite 8oe.y vol. YII, 
P' 161, 1842), King and Foote in their memoir cited above, 
and laitiy Hcdland. The descriptions of the earlier observers 
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btand good at the pres(*nt day, if we simply substitute the more 
correct mineralogical descriptions of the rooks from which it 
was originally derived in the place of the hornblende schists, 
micaceous and massive taleose schists, basalts, etc., of these 
observers. The mistake made by them (perfectly intelligible 
before the microscope was regularly emjjloyed for the (»xaraiii- 
ationol rocks by int'ans ot thin 8(‘ctious) was ot a simple nature 
They looked upon the ami of the Chalk hills as jirimarily a 
focus of mctamorpliism, brought about by a locally intense 
(‘xtravasation of hot acid waters oi vapours, which were suffi- 
cient to change the otherwise stable minerals in the gnoissic 
rocks surrounding the area Mv. Holland’s and my own 
researches, on the other hand, have simplified the mattei 
I considerably by the discovery that the rock forming the ground- 
work ot the (%alk hills areas is entirely different from the 
surrounding gneissic rocks; that it is in tact, as has been 
described above, a nearly pure olivine ro(*k in various stageb 
ol alteration. Tlie tact oi such an olivine rock having at one 
I time been erupted into the older gueisses in this part of the 
I country is in itself sufficient to account foi the secondary masses 
of serpentine and veins of magnesite, w^hout having recourse to 
hot acid waters emerging at particular places ; inasmuch as it 
is the nature of olivine rocks to rapidly undergo changes into 
' serpentine and magnesite. The mineral is of such an unstable 
nature as to readily lend itscU to these changes under normal 
subterranean or surface conditions (without calling into play any 
special metamorphosing agents), whilst the ordinary gneisses ot 
the country, and the less basic rocks surrounding the area, 
remained practically unaltered. 

I need say very little, therefore, as to the general occur- 
rence of the maguesite here, except that it appears in veins, 
which although they have, in places, a tendency to a particular 
alignment, along what were probably originally joint planes in 
the dunite, are nevertheless as a nile completely irregular in 
their disposition. The number of veins, and the corresponding 
quantity of the magnesite, were points to which I particularly 
directed my attention ; and which I have endeavoured to repre- 
sent on the accompanying map. Tho pale wash ot blue, which 
covers the whole area where tho dunito is found, stands for that 
in which the magnesite is least in evidence or absent altogether. 
The cross-shaded portion is that in which there is a fair amount 
of the magnesite ; whilst the deep-blue wash represents tl^e parts 
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richest in magnesite. I have been compelled for diagrammatic 
purposes to dra-vv the boimdories of the different areas as sharp, 
but I need scarcel}’^ remark that in nature there are no such 
hard and fast lines ; the richer and the poorer rock grading into 
weh other. 

(1) The richest areas (coloured blue) are, generally speak. 
mg, the western end of the north area, and the south side of the 
‘■oath area. 1 estimate that the proportion, by volume, of 
magnesite in the rook in these richest parts is about one-half 
or one-third of the whole rock. 

(2) The moderately rich area (cross-shaded) occupies gener- 
ally the more central parts of thu Chalk hills ; and I estimate 
(bat the proportion, by volume, of magnesite hero is only from 
ono-sixth to one-tenth, or even less, of the whole rock. 

(3) The poorest area (coloured pale blue) merely shows a 
few thin veins and patches of the magnesite here and there, and 
impossiblo of estimation. 

Tho total area embraced under heading No. (1) above, in the 
t^ro parts of the Chalk hiUs taken together, amounts to about 
020,000 square yards, that under heading No. (2) amounts to 
about 5,530,000 square yards. 

Considered altogether, the amount of magnesite in these bills 
is practically unlimited. The richest portions (as visible at the | 
surface) stand up in rough lumpy hillocks, sometimes, as in the ' 
case of tho hills at the western end of the north area, rising as 
much as 100 to 140 feet above the plains, whilst in other parts, | 
as the south edge of the south area, they rise only to 30, 40 or 
60 feet above the plains. Hence the mineral (if any demand 
for it over does arise) can be worked in open quarries, and taken 
away to the raiL The quarries could all be reached by a light 
tramway, or by carts. 

Two outline views of the two areas are appended to this 
report to show the configuration of the country, and two photo- 
graphs to illustrate the sui&ce appearance of the magnesite 
veins. 


(2) Zanjaiullai abea. 

Hr. Holland (See. G. 8. ef India, vol. XXY, p. 142) was 
the first, 1 believe, to draw af»ntion to the presence of ultra- 
basic ro^ and magnesite in small amount at the north-west 
«nd of the Eanjam^dki hill in a depression at the head of a little 

M. 62 . 



10 


The Agricultural 


MignMla. , The Magnesite Areas of the Chalk 

stream running down to Sithaswaran kovil (temple). Therein 
also he remarks on the possibility of finding chromite associated 
with the magnesite. 

On visiting this part myself last season, I found the rocks 
as^ described by Mr. Holland. But the amount of the purer 
olivine-chromite ultra-basic intrusive rock (dunite) as found at 
the surface was, however, extremely small. It is of a pale 
greenish-yellow colour and crumbles easily. Veins of magnesite 
run through it. In close relation with it was a brilliant dark- 
green rock composed of enstatite and a bright-green pyroxene 
(diopside), a rock which is also found in the extreme north-cast 
parts of the north magnesite area of the Chalk hills, ^on the cast 
side of the double-peaked Nagramallai hill (not represented on 
the map). 

Mr. Holland’s prediction as to the possible finding of chro- 
mite here was verified by my coming upon a band of it about 4 
inches thick among the magnesite and decomposed ultra-ba8i<‘ 
rock. It was only exposed for the short distance of about 3 
yards. 

The whole exposed area of these rocks in this locality is in 
length not more than f mile and in breadth -J- mile. It appears 
to follow round the eastern end of the depression at the north- 
west end of Kanjamallai in the angle formed by the main ridge 
and the low continuation of it south of Sithaswaran kovil (tem- 
I pic). I could not find any trace of it anywhere else on the 
I Kanjamallai ridge. 

I To the south of Kanjamallai hill, and running parallel to, and 
I north of, the Salem, Sankaridrug road, there is a little row of 
I hills composed chiefly of talcose schists and dunite, with a mere 
trace of magnesite among them. The talcose rock was locally 
worked as pot-stone for making rude vessels (feeding troughs 
for cattle, etc.). 

Both those two areas are too small to be considered as of any 
importance from the magnesite they contain ; but the chromite 
of the former, and the pot-stone of the latter, may be considered 
as of some economic value. The chromite is in close proximity 
to a thick bed of magnetite. 

This paper does not profess to deal with the iron ores of 
Kanjamallai, but I may^ mention that a few average specimens 
from the lowest and thickest band of magnetite schist at the 
M. 62. 
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south foot of Eaujamallai were anolyBed in the Survey labora- 
tory by Mr. Blyth and gave : — 

No. 10‘212 (a fine-grained, almost aphanitic rock, a large 
specimen of which I sent to the Madras Museum) — 

Specific gravity 3 36.5 

Per cent, of iron 35'00 


No. 10*243— 

Speoifio gravity 3*531 

Per cent, of iron ... 34*390 


No. 10*239 (a coarsely crystalline quartz-magnetite rook) — 

Speoifio gravity 3*538 

Per cent, of iron 36*66 


(3) The Valaitafaiti aeea. 

This locality is one of those described by Foote and King 
in their Memoir cited above, p. 96. The amount of magnesite 
present is extremely small. The ultra-basic rooks which have 
given rise to the magnesite are the same as those last described 
&om north-west end of Eanjamallai hill, but I did not find any 
of the pure olivine rook analogous to the dunito of the Chalk 
hills. 

The actual locality is a little south (from half to one mile) 
of Falappatti of the one-inch map of the Ndmakkal taluk 
(Madras Survey). The magnesite is exposed over an area of one 
mile by half a mile, and it is developed among rooks which 
contain a considerable quantity of enstatite, with green pyroxene 
(diopside). 

Besides this particular area there is, actually at Yalaiya- 
patti, another occurrence of similar rocks, which stretch sway in 
a long narrow hand east and west of the town. The^ form 
little hills rising sometimes steeply, and forming a disconti- 
nuous chain. With them east of the town occurs a rock of an 
extremely acid type, a very coarse red or pink and white 
pegmatoid rook or graphic granite, composed of quartz and 
felspar, which have crystallised together simultaneously. 

From the point of view of this report I need not make any 
further remarks concerning this occurrence. 

These are all the localities with magnesite that I have so 
far visited. The first is the only one in which the mineral is 
developed in sufficient force to be of any practical use. 
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with buckets made of leather, or fitted with valves, its superiority over 
leather or valve buckets becomes greater as the depth of the well 
increases. The lift taken as a whole also gave good results on trial, 
and might have been worked with a much smaller bullock. 

M.B.By. Subba llao*s see-saw lift can be used with any bucket 
The iron bucket with a leather discharging trunk used during the ex- 
periment was not in good order. This lift also gave remarkably good 
results, but, as pointed out b) Mr. Chattorton, the design cannot as yet 
bo regarded as having reached its limit of perfectibility Its inonts 
are described in Mr. Chattorton’s note, and mainly lie in utilising the 
force exerted by the bullock and driver in ascending an inclined plane 
It is in its essence a pioottah in which one bullock, by its men' weight, 
does the work of several men. As the length of the oscillating plat- 
form must be limited by considerations of weight and cost, the design 
is not adapted for wells in which the wafbi is more than ‘^0 feet below 
the ground level. 

Regarding both the above lifts, tbc Committee is ol opiiuon that 
whilst they are much more efficient than the single mhote, and whilst 
they, in common with the double mhote, cause much loss wear and teai 
on the bullocks employed, it would require more skill to erect and keep 
them in working order than is usually a\aiIahlo in up-country village^' 
and that to enable the village blacksmiths to do this work, their train- 
ing would have to be improved. As to the cost of the lifts, it is not 
poBsiblo to givo any definite information ; but the Committee cousidei 
that either might bo put up for about Bs. It50, though the obargos foi 
Subba Bao’s lift would vary greatly according to the materials locallv 
available. Where palmy rahs are plentiful and cheap it might bo pos- 
sible to design and erect a see- saw platform at a cost well within the 
means of the ordinary ryot. It must bo remembered that the ordinary 
single mhote, as used in Southern ludia^ does not cost more than about 
Bs. 20. 

As regards M.B.liy. Subba Bao's new lift, wherein the action is the 
same as in the single mhote, except that the weight of the bucket is 
conntorbalanoed, and the bullocks are ensbled to reverse at the end of 
the incline and walk up the slope, the Committee is of opinion that, 
where cattle labour is scarce, the contrivance should prove most valu- 
able, being well within the means of the ryot, and within the capacity 
of the viUage artisans to erect. The Committee considers that Mr. 
Subba Hao is deserving of great commendation for the ingenuity i^d 
perseverance displayed m his efforts to devise an improved wato-lift> 
and deems it a matter for regret that he is under the disadvantage of 
not having been trained as a mechanical engineer. 

(Signed) H. M. WINTBEBOTHAM. 

( „ ) C. BENSON, M.R.A.c. 

Madbas, ( „ ) A. OHATTERTON, B.Sc. 

22nd August 1895. 
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Tiihi-e water-lifttt wore au])mitted to tlie Committee for trial; (1) a 
watei-lift with self-tilting buckets by Mr. E. W Stoney of the Madras 
Eailwa>, (2) an improved single nihot(‘ by M.B.By. 8ubba Kao, (3) a 
watei-litt worked by an oseillatiug platform also by M.R.By. Subba 
hao. 'I'he Committee also experimented on the old double mhote erected 
ill the Saidapet farm about twenty years ago, and whieh, in its present 
(ondition, represents the average of high-class water-lifts working in 
'southern India. Hitherto no reliable cxporimciits have been made on 
th( efficiency of th(» various forms of water-lilt worked by animal power 
vhich are in common use, and the Committee, in carrying out the 
iiivi^stigations noo(‘saary to form an opinion on the matter submitted 
t'i them by Q-ovomment, determined to remedy this as far as possible, 
recognizing that tin* ordy way in which improvement can be effected is 
by the compilation of accurate data regarding the dilferont types of 
water-lifts already in existence. The experiments conducted by the 
( ommitteo had the following objects in view 

The determination of — 

(1) the quantity of water and the effective height it was lifted 

in a given time by bullocks of known weight, and working 
m a way that did not unduly fatigue them ; 

(2) the quantity of work actually obtained from the animals in 

the same time ; 

(3) the quantity of work which might have boon obtained from 

the animals in the same time had the working of the lifts 
been continuous. 

The first quantity divided by the second gives the meobanioaJ 
efiicionoy of the water-lift, and the first quantity divided by the third 
gives its absolute efficiency as a machine for utilizing animal power in a 
given way. 

(4) The quantity of work represented in the water lifted per 

hour divided by the weight of the bullocks in lb. 

This yields a constant which, on the assumption that the animals 
employed in working the various lifts are all equally strained, enables 
0- comparison to be made between very different types of water-lift and 
very Afferent methods of applying animal power. In some lifts only 
the draught of the animals is utilized, in others, as for instance, the 
o]^inary single mhote, both draught and weight are utiliz^, whilst in a 
wild class only the animals’ weight is mode use of as in Mr. Bubba 
^o’s oscillating platform, and between such very different methods 
the constants yielded by (4) seems to be the beet method of making 
^^niparisons of tiie actual value of different machines for lifting water. 
It must be remembered that though the meohaniGal efficiency of a water- 
lift may be high, yet the mode of getting work out of the animals 
employed may be bad, and the actual vimie of the water-lift thioefore 
small. The value of the conatants yielded by (4) depen^b on the 
resumption that the strength of animals is {proportional to their weight, 
^hidh is probably roughly true for animals in good working eondition 
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and in the prime of life, nnd on the accuracy with which it is poBflible 
to estimate whether two animals working in different wayi» are exert- 
ing themselves to their full working cipacity. The figures therefore 
obtained are only to be taken as offtring a rough method of comparing 
the different lifts and as a guide in c»stimating their probable value as 
machines for lifting water. 

Mfth(*ds ff meaRurommt imploynl in tfu experimenU . — All woightb 
were determined and draughts Tnea8ui*ed with a Saltor^s spring bnlnnoc, 
recording to 50o lb and indio-iting dillorences of half a pound, which, 
previous to the com men cement of the experiments, was tot-ted with dead 
weights in the College of Euffiiu'ering and found to 'bo accurate. The 
quantities of water raised wore measured in the ease of Stoney’s lift by 
0 »unting the number of buckoth emptir d and multiplying that nunibor 
by the contents oi one bucket. As there was no leakage, it was found 
that each bucket came up with practically tlio same quantity of water 
in it, and hy weighing that quantity it was nossiblo to obtain a very 
acourate determination of the total quantily of water raised. In the 
other lifts, iron buckets w»th leather discharging trunks were used, and, 
as they all le.iked to a certain extent, tho quantity of w^ater nised was 
detenuined by multiplying the total number of lifts by tho average 
quantity lifted in a single bucket obtained by taking the moan of a 
QUinber of buckets measured in an ir n tank capable of holding about 
250 gallons. Speeds and times W(»rc measured wilh a stop-wiitch :o- 
oor«ting fifths of seconds. Measurements of draught and friotion were 
made by inserting tho spring baht nee, wnioli wa*' used a^ a dynamometer, 
in the line ot action of tlie forces exerted by the bullocks and employing 
a number of coolies to work the lifts in their plaoe. Tn machines like 
water-lifts, which, of necessity, are somewhat roughly constructed, no 
great amount of labour is ex]>ended on fitting tho moving parts to- 
gether, and in consequence tlie w rking is not perfeorly smooth and the 
friction var es considerably in a single* operation of the maohine. The 
measurememt of draught is theroh^re not vory easy, and tho results given 
below are, in every case, the mean values obtained from a large number 
of observations. 


uater-lift , — The principal feature in this lift (Plates II and 
fll) is the employment of buckets of wrought iron suspended in a ^ti^^op 
by two adjustable pivo's attached to the bucket very slightly abc»ve the 
centre of gravity of the bucket when full of water. The mouth of the 
bucket is in lined as shown in the drawing, and the lower ends of the 
stirrup are turned outwards and cncirclM steel wires which are suspended 
in the well from screwed eye-bolts attaohed to the framing above. The 
wires are fastened by some convenient means to the bottom of tho well 
and act as guides to tho bucket, asoeuding and desoending, and prevent 
it from either turning round or swaying to and fro and thus striking 


lowered into the water, it turns horizontal and rapidly fills with water, 
and on being drawn up assumes a vortical position and rises steadily 
out of the water till the disoharging level is reached, when the 
side of the indined mouth comes into contact with an iron bar nxed 
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acroRB the framing of the lift, and tlie stirrup, oontinuing its upward 
motion, oausea the bucket to rovolvo about the point of contact of the 
buokot with tho iron I’od, and thus discharge its contents into the 
delivery trough. Tho lift, as arranged at Saidapet (vide Plato I) during 
tho trials conducted by the Committee*, was worked by carrying the 
ropes which hold the buckets over guide pulleys to a whim turned by 
oil lior a pair ol bullocks or a single bullock. 1 wo buckets were attached 
and the ropes arranged, so that as one bucket ascended tho other 
U*R(‘euded and the dead weight of tho buckets was balanced. Tho 
whim consisted of a drum built of wood and carried by an iron spindle 
on the top of a post firmly built into tho ground. The bullocks worked 
ut the end of a long arm, the circumference swept out by which was 
n ^5 times the circumference of tho drum. I'he wmim is wmrked alter- 
nately in one direction and the other, the cattle being made to turn 
round whilst tho bucket is discharging its contents. The lift was 
provided with two sets of buckets of a nominal capacity of JiO and 2‘) 
gallons respectively. In tho following table is exhibited the data 
regarding their capacity : — 

Taulk I. 


30 gallon buckots . 
25 gallon bncketN ... 



Weight empty. 

Weight of 
water when 
fnll. 

1 Weight of 

1 water dolivored 

1 by buckets 


1 

Lit. 

1 

, Lit. 

LB. 

( No. 1 

101 

1 296 

280 

iNo. 2 

98 

I 296 

280 

( No 1 .. 

m 

1 215 

230 

1 No. 2 ... 

67 

237 

230 


The capacity of the lift was tested by working it with a single 
Nellore bullock weighing 1,146 lb. on three different days, hut, owing 
to insufficiency of water in the well no test could be continued for more 
than 2 hours 42 minutes. In table II the results obtained are shown : 


Table II. 
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' The roBults obtainod with the 25-gaUou buckets oompaio unfavour- 
ably with those obtained with the 30-gallon buckets as the animal 
I employed was evidently not doing as much work as ho might oasih 
I have done. Ilis natural gait clo1ermin(»s the number of lifts ho can make 
per hour and the number is practically the saim' with the smaller us 
' with the larger buckets Hc‘ could easily lift the 30 gallon Imekots ; a 
smaller auimal should therefore have Imhmi employed 1o work the 26 
^ gallon buckets. 

The following observations were made on the draught required te 
* work the lift, and the friction when working. The length of rope to go 
' once round the drum was 19*33' and lh(‘ cir(!umf(»renoe of the path in 
I which the bullock walked 74*33' so tliat the velocit;* ratio was 3*840 
With both l>ucketd empty, it was found tliat q weight of 30 lb. placed 
in one bucket was authoiont to overcoim^ the friction and cause that 
I bucket to descend and the other to ascend at a uniform velocity. With 
28 gallons of water in each bucket, o2*5 lb was found necessary to set 
the whole water-lift in motion at a uniform Hp(*ed. To work the lift nt 
' about the speed at which it was worked hy the single buUoek, it was 
i found iiecesBiiry to exert a pull of 92 ll>. at the end of th(' lover attached 
1 to the whim, whilst n pull of 87 lb. was found sufficient to just set the 
buckets in motion With one bucket full and the other empty, it was 
I neoessary to exert a pull of *07 lb at th'' end of the lover arm to prevent 
I the full bucket from falling back into the well. Half the difference 
I between 87 and 57, or 16 lb., represents the pull that is required to just 
overcome the friction of the mechanism. The mean between 87 and 
57, or 72 lb. represents the pull which must bo exerted to raise a full 
bucket neglecting friction, and this quantity multiplied by 3*85 should 
bo equal to the weight of water in the bucket, viz., 280 lb. ; aotually it 
is equal to 277 which is a very aoourato result considering the roughness 
with which the apparatus is constructed. From these figures it is easy 
to deduce that the mechanical efficiency of the lift when just moving is 
83*6 per cent, and at the ordinary working speed 79 per cent. It was 
found that the speed at which the bullock walked when exerting a draught 
of 92 lb. was, as the mean of a number of observations, 3*646 feet ]per 
sooond and that in 162 minutes he raised 240 buckets of water, lifting 
each bucket 23 feet. Walking at this speed without stopping, which, 
without doubt, the animal could have easily done, he could have fifted 401 
buckets, BO that he was only usefully employed for 69*7 per cent, of tho 
I time. The absolute efficiency of the lift was therefore 0*79 x 69*7 per 
cout. or 47*2 per cent. This calculation neglects to take into account 
tho extra pull which is necessary to tilt tho bucket to make it discharge, 
which was found to amount to 122 lb. and which was exerted through 
about 3 feet. This quantity would only affect the result very slighuy 
and the deoreose in efficiency would diminish, as the height to which 
the water has to be raised increases. 

Improved Single Mhote of Subba Jiao , — The improvement 

(Plate IV) on the ordinary single mhote is effooted by attaohin^ a 
I rope to the draught rope and carrying it on to the large wm of a end 
I ox windlass erected at the end of the inclined plane and at a consider- 
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able height above the level of the eud of the run. Cords wound round 
1 wo Bmaller drums, one on each side of the large drum, tvurrv weights, 
winch it was found almost balauecd the weight of th(» empty bu(*ket, so 
that at tlic end of a lift, as soon as the l)nckot was empty, the draught 
rope automatically roso in iho air and the bullocks were able to turn 
lound and walk up the inclined plane in a natural easy manner instead 
nt being foreed backwards as is the common plan. TJie improvement 
eftVeted IS undoubtedly a v(‘ry great one, as not only is the weight of 
the empty bucket practicnlh l)alanoed, but the animals aro also spared 
cramped and unnatural backward walk up n steep iuoliiie whhOi 
])inl)ably tires them more than their exertions in drawing the bucket 
out of the well. The experiments made on this lift were not vi*ry ex- 
lonsive, hut the following results were obtained and are worthy of 
'('Cord. The mhoto was worked by two bullocks weighing 732 Ih. and 
olH 11). respectively, or in the aggregate 1,348 lb. The bucket, which 
was of iron and fitted witli a leathern discharging trunk, weighed 
13 11) and when full held 31 gallons of water, but the mean quantity 
lifted, as measured into a tank, was 24‘2 gallons per lift, the rest being 
spilt or lost by leakage. With the bullocks employed, the rate of working 
was 90 lifts per hour, and the height of the lift being 23 feet, the 
total quantity of work usefully done amounted to 500,940 ft.-lb. per ' 
hour Jhe draught exerted by the bullocks down the inclined piano 
was found to be 383 lb. The useful work done in a single lift was ' 
24-2 X 10 X 23 ru* 5,570 ft.-lk, whilst the bullocks exerted a pull of 383 * 
lb through 25 J feet, the buokot having to bo raised an extra feet 
lo enable it to discharge its contents, and the work done is equal to 
i>,760 ft.-lb. The bullocks then had to return up a nadient of 1 in 
5*28 feet, in doing which they expended 6,610 ft.-lb. of energy in 
lifting their own weight against the action of gravity. The total 
amount* of work done by them in a single lift was therefore 16,270 ft.- 
lb. and the useful outturn 5,570 ft.-lb., so that the efficiency of this 
method of lifting water is not greater than 34*3 per cent. As compared 
with the ordinary single mhoto, the groat advantage which this lift 
possesses is that it allows the bullocks to turn n)und at tho bottom of 
the inclined plane and ascend walking forwards instead of backwards, 
an advantage which it would be difficult to express numerically, but the 
Ulancing of tho bucket diminishes the draught by about 40 lb. and 
ii^oreases the effioienoy of the lift by about 6*3 per cent., not perhaps a 
^ory large amount, but still by no means a negligible quantity. 

See^saiv water-lift of M.B.Ef/. Suhha Rao» — ^An attempt was made 
tfioreot ono of these water-lifts at Saidapet, but it was not ready at 
the time of the Committee’s trials, and in its place Mr. Subba Bow asked 
the Committee to report on a lift which had been in use for some months 
hi a garden in the Luz. In this form of wator-lift (Plato V) , the hnllock 
is made to walk along a platform supported on a roller, and by his 
height it is caused to oscillate up and down. Two ro^s are attached 
to one end of the platform and wound round two small drums forming 
part of a spedes of windlass, round the laim drum of which a rope work- 
uig an ordnmry single mhote is passed. The platform is not supported 
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in the middle, but at some distance therefrom, so that the working end 
of the platform greatly preponderates and the bullock has to walk to 
the free end of the platform to tilt the longer segment up and lowor 
the bucket into the well. 'J'ho platform is 24 foot lon^ and the support- 
ing roller is fixed 15 feet J1J- inches from the •working end. It was 
not possible to weigh the platform, and calculations of its weight based 
on the quantity of timber used in it can only bo approximate. It was 
however carefully measured up, and assuming that the teakwood, uf 
which it was constructed, weighed 45 lb. per cubic foot, the weights ot 
the two sections are 1,450 lb. and 850 lb. To diminish the shock 
when the free end falls and the bucket is lowered into tho water, 230 
lb. of iron rails are fastened underneath tho platforiu by a short chain, 
BO that just before this end of tho platform roaches its lowest position, 
tho rails rest on tho ground and their weight ceasos to act. and tho 
platform comes to rest more gently than would be case if the velocity 
of descent continued to accelerate to the very ond. The ropes from 
tho platform wore wound round drums, tho cireumforonce of which was 
3 feet 2i inches as measured by unwinding one coil of the rope, and the 
mhote rope was worked from a drum 7 fe( 1 10 inches in circumference, 
so that the mjtion of tho working ond of tho platform was multiplied 
2*448 times. With the bucket empty and the platform horizontal, the 
load at tho free end could bo varied from 160 lb. to 362 lb. without 
disturbing the equilibrium, whilst with a load of 247 lb. in the bucket 
equal to 24 7 gallons of water, tho platform remained horizontd, though 
the load at tho working ond varied between 584 lb. and 275 lb. 
Taking tho mean between tho two extreme values to be the actual 
weight required to balanoo the platform, it is possible by taking 
moments aDout tho centre to detormino tho only force acting on the 
platform which was not measured, viz., the weight of the empty bucket 
and ropes acting with a leverage of 2*443 to 1. With the bucket un- 
loaded, the weight works out as 66*4 lb. and when loaded, 62 lb. — a 
remarkably close agreement. The lift was worked during the trial by 
a bullock weighing 700 lb. and a man weighing 117 lb. The rate of 
working was 81 hfts per hour from a weU 18" 1" deep. The avera^ 
quantity of water brought up by tho bucket, as measured into a tank, 
was 23*5 gallons, and the useful work done per hour amounted to 
844,210 ft.-lb. The bullock and the man together were much heavier 
than was really neoessary, and they did not use the full length of the 
platform, so that it is diffionlt to estimate the work done by them in 
working the lift, but the mechanical efiioienoy of the lift on the day of 
the trial can be ascertained hj multiplying the fall of the front end of 
the platform by the force required to set it in steady motion when lift- 
ing a bucket full of water. The totnl height the bucket had to rise to 
discharge its contents was 22 feet, and the end of the platform therefore 
fell 9 feet and the work done was 684 x 9 = 6,266 ft. -lb. To raise the 
platform back to its initial position, the free end then falls 5*18 feet end 
the load on it is 362 lb. and the work done is equal to 1,875 lb. The 
total work therefore done in a single lift is 7,131 ft^lb., and the 
ful work given to the water is 4,245 ft.-lb., so that the meobaaioA' 
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oflimonoy when just working is 59*6 per cent.; at the noxmal rate of 
working it is much lower, probably not more than 50 per oent 

The doable mhote at This water-lift is described in the 

Satdapef Farm Bnorde by Mr. 0. Bonson, and though not in very 
comihon use in the Presidency is sufticiently well known to need no 
description. The details and general arrangement are shown in Plates 
I and VI This lift was worked by the bullock that was employed in 
the experiments on Mr. Btoney’s water-lift, and as the draught was 
practically the some in both lifts, the results axe strictly comparable 
The buckets were of iron with leather discharging trunks and were in 
good order and discharged an average of 28 gallonp per bucket as 
measured into a tank The trial lasted 3 hours, and in that time 200 
buckets of water were raised The mean lift was 22*125 feet and 
the useful work done per hour was 413,000 ft .-lb. The ciroumferenoe 
of the drum of the whim was 12 feet 11^ mches, and the circumference 
oi the circle in which the bullock walked was 60 feet 9 inches, so that 
the velocity ratio was 4 67 The pull on the dynamometer at the 
ordinary speed of working was 901b. and the pull to just prevent a 
full bucket desoending 59 lb. and the pull to just raise a full bucket 
81 lb. The mean between these last two quantities, 70 lb., is the force 
at the fiQd of the lever arm required to balance a full bucket ot water 
when friction is eliminated. Midtipljdug by the mechanical advantage, 
the unbalanced weight is 327 lb — a result probably not very much 
in error, as the water in the bucket weighed about 300 lb. The 
meohaoioal efficiency of the lift just moving is therefore 74 per cent, 
and working at its normal speed 66*6 per oent The lifts averaged 
1*1 11 per minute, and the animal was therefore usefully employed for 
52*5 per oent. of the time, and the absolute efficiency of the lift as a 
maefeno for utilizing the energy of the bullock is 0*66 x 52*5 or 86 
percent. 

Summary of the reeulh , — To faoilitato comparison the results given 
above are collected in the table below - 

Table 111. 



^Bofnl work m tt.-lh. per hour, A 
w eight of aain^B m lb., B 

Heohsnioal*efSoi8ncy juet moving 
Meidianiasl eiBoienc7 at workug speed. 
Absolute efficient • • . 


^ 1 * 

C» 

Is 


A.. 647. 


10 


The Agricultural 


Affrionltural 

Zmplmanitf. 


EzperimentB on 


Owin^ to tho entire absence of leakage and the superior design of all 
the meohanioal details, Mr. Stoney’s water-lift has the highest meohani- 
oal efficiency and the highest absolute efficiency. The simple arrange- 
ment by which the bullock is yoked to the lever arm whicli is also used 
in the Haidapet double mhote and the rapidity with which the self-tilting 
buckets discharge their contents are the principal factors which eontributf» 
to the attainment of the high time' efficieiujy. The value of the constant 
C is practically the same as that obtained with the seo-saw water-lift ol 
M.E.Ry. Rubba Eao ; but it is possible that the bullock employed might 
have been able to work with biu'kets holding more than 30 gallons of 
water, say 35 gallons, in which case the value of would have been 
materially greater ; but it was o point the Committee were unable to 
decide as no larger buckets wore availabh' It is not likely that any 
great improvement can be made in the design of the lift, though pro- 
longed experi('nco of it at work will reveal the weak points, and the 
details can be simplified. Tlie framing supporting the buckets was 
in the lift at Saidapet unnecessarily complex, and Mr. Htoney lias pre- 
})arod designs of vory mucli simpler forms of framing, which can be 
used for lifts permanently erected over any well. The buckets might 
probably be made a little lighter, and the lip which comes in contact 
with the tilting bar requires thickening to prevent the burring of the 
edge which at present takes place Owing to the emplojmiont of a 
single lever arm, there is a certain amount of bonding stress on the 
spindle which carries the drum, and cxpciienco will probab^ show that 
the wooden post and spindle are scarcely stout enough. The arrange- 
ment for adjusting tho length of rope to the depth of water in the well 
is very neat and simple From a ryot’s point of view, the use of a 
number of nuts and bolts is an objection which is likely to be urged, 
but which may be partly met by designing tho details, so that only one 
size of nut and bolt is used throughout the machine. The self-tilting 
buckets also require to be very carefully hung from their stirrups, ana 
though the extra pull required to overturn them is diminished by hang- 
ing tnem, so that the equilibrium is nearly unstable, yet experience will 
probably show that in tho hands of tho ryot tho lixt will work more 
satisfactorily if the equilibrium is a little more stable. The tendency 
to spill just as the bucket comes out of tho water will then be dimin- 
ished, and the work on the guide wirob to keep the buckets steady 
will bo loss. By making the ratio of diameter to the depth of tho 
bucket greater, the effort required to tilt them would diminish and 
they would disoharge even faster than they do now, but experience with 
buckets of different proportions will alone show whether any appreciable 
improvement can bo effected in this direction. Tho guide wires render 
it praotioable to employ iron huokots in rooky wells, as there is no fear 
of the bucket being dama^ against the side of the well, and by cover- 
ing the bottom of the well, with a foot of sand or by plaoing a sand 
bag at the bottom of tho well, the dan^r of the buckets beu^ ctestroyed 
by rough usage is greatly decreased. From a meohanical pomt of view 
the whim would he improved by the introduction of an automatic revers- 
ing motion to obviate the ncoessity of turning the animals at the end 
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of each lift, })ut it would not oompenBate tL(3 ryot for the extra cost 
and extra oompli cation this change would involve*. The whim can only i 
he satisfactorily worked hy a single bullock, os the diameter of tliel 
cinde in which they walk is so small that with two animals tho inside 
one always works at a great disadvantage, and to increase tho length 
of the lever arm is to introduce other disadvantages. The power of 
th(* animal is entirely utilized tlirough his ability to exert a draught, 
and it is a well-known fact that walking straight forward the power to 
draw is considerably greatci* than when walking in a circle It is com- 
’uonly assumed that the pull exerted b> a horse walking round a circle 
ot !^5 foot diameter is only tiO per cent of that which ho can oxert 
when walking in a straight line, but tin* data from which this result 
was deduced are not available. Probably with bullot'ks tho loss of 
power does not exceed 20 per cent., as they arc smaller animals with 
shorter logs, but though uncertainty ma> exist as to tho amount of tho 
loss, there is no doubt that there is a loss and that it is a disadvantage 
inherent in all water-lifts which omplo) whims. 

The single mhott*, although very largely employed, is a vory ineffi- 
cient machine, and its prolonged working involves a very groat strain on 
the cattle. The simplicity of tho machino, however, oomponsates for its 
inefficiency, and the merit of M.R.By, Snbba Eao’s improvements 
chiefly lies in the fact that, without introducing any expensive or compli- 
cated additions, he has balanced the weight of tho empty bucket and 
rendered it possible to turn the bullocks at the end of each run, so that 
they may walk up tho incline in a more comfortable and expeditions 
manner than in the original lift. The additional goar involved can be 
fitted to any existing single mhote, and it is probable that, if it becomes 
known to owners of single mhotes, it will be largely used. 

M.B.By. Subba Bao’s see-saw or oscillating water- lift can be 
worked with any type of buoket, and it was undoubtedly not being 
worked to advantage when tried by tho Committee as the bucket was an 
iron one of the old-fashioned mhote type and was not nearly as large 
as it m^ht have been. The design was far from perfect and the meoha- 
nioal effioienoy was very low, yet the constant 0 obtained by dividing the 
useful work done in ft.-lb. per hour by the weight of the animal is 
nearly as high as for Mr. Stoney^s water-lift. With a better type of 
buoket and one of laiver capacity, the oonstant would certainly have 
been niuoh higher. In its present condition, it would be useless to 
criticize the details of the lift which requires to be put into the hands 
of a good meohanioal engineer to bring out the many merits which this 
uiethod of applying animal power to the performance of useful work 
poBsesses. ^e animal does work by raising his own weight against the 
notion of gravity, and without going into a lengthy d&ussion of the 
v^ouB methods of getting work out of animms, it may be asserted 
without fear of contradiction, that an animal can do more work in a 
given time wi& ^e same amount of exertion when that work consists in 
Btoxing potential energy in his own body than in any other way. The 
is to devise a simple and cheap means, whereby that potential 
^^drgy oan be converted into useful work, and it would appear that 
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U.B.By. Subba Bao has probably arrived at a practioal solution of the 
problem. In principle, the working of the lift in no way differs from 
that f the pioottah, and not one of the least of the advantages which it 
possesses is that it is capable of being worked by coolirs and in a very 
olHcient manner should cattle from any cause not be available to work 
it. With every water-lift there must be a man employed to drive the 
bullocks, and in other forma of motor, this work, whatever it may amount 
t ), is wasted, but in this form ol motor, the work done by the man is 
usefully employed It is partly due to this tliat the constant 0 has 
such a high value Below are given two equations showing the forooH 
acting on the platform when it is in horizontal equilibrium (1) when 
the bucket is empty and tlu^ animal is at the free o?id, (i^) when tlm 
bucket is full and tlio animal is at the working end No aooouut is 
taken of the friction which u<M‘e8sarily exists and which will consequently 
diminish the quantity ot water which can be lifted by an animal of a 
certain weight : — 

Let r length of long arm ot platform. 

t' — distance of centre ot gravil> of bullock troin iuloniin 
along long arm 

1/ length of short arm of platform 

— distance of (‘ontro of gravity of l)iillock from fulcrum 
along short arm. 

Wi = weight of long arm. 

Wa — weight of short arm. 

Ai “ weight of bucket when empty. 

Aa — weight of the water when the bucket is full. 

B - weight of bullock. 

V = velocity ratio of windlass 

Then when the buckH is empty — 

(1) Wi (I) = W, (-^) + By* + VA, *. 

(2) Wi (f) + Ba-* •= W, (f ) + (A, + A») V«. 
Subtifoting (1) from (2) we get 

B ~ 

that is Aa, r- y Q . 'ty .y 

The preponderance of the working end of the lift should, therefore, be 
Buoh that it is neoedsary for the biUlook to go to the free end to oanse it 
to descend, and the weight of water which shonld be drawn up each time 
should be equal to ^ multiplied by a ooeffloient which will be 

lew than unity in proportion to the percentage of power wasted in fric- 
tion. In the lift desired by M.fi.By. Subba Bao, the prepondensiee 
of the working arm was not suAdent, as it reqnired only 362 Ib. at the 
free end to cause it to asewid, whilst it reouired 584 lb. 9^ the woiidag 
end to set it in downward motion. The DuUook and the man woriring 
the platform cannot, of oouise, put their whde weight on the eiotreme 
ends ef the platform, hat it is possible for their eentres of gravity to 
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uppronpli within 2 foot of the emis which would make the values of + //’, 
i;{ feet 1111(1 7 fact jvsp(‘ctivclv,aii(l the value ol* ^ ^ with n Iml- 

lock woif?hiiig 700 lb. anti a luaii 117 11» would ho ^15 Ih. cijual lo 
44^, {gallons of watc'i . Allowing' for obliquity of action at llu' hoginniiig 
ot(jQch oscillation and for friction by th(‘ imc of a coofticient of 0 75, 
whidi, with a properh -dcKignod lift, should bo attainable, the quantity | 
of wnt('r lifted might reach gallons. when»as it was only 23*ti gallons, i 
Willi a heavier load. thi‘ li^ would hai(‘ worked bettor, and though . 
['♦^siiily the time of a8e{*nt ol the bueket tioiu the well would he slightly ' 
loug(‘i, the effect on tin* total iiuniher of lifts p(*r hour would be alnnjbt 
iiiappr(‘ciahle, as the tiiin* etfi(‘i(me> of this lift depends mninl^y on tb(' 
tiiniiug of tlie bullock at the (‘iids. * 

A question of soun* impoitaiice in connection with this oscillating 
pliiftorMi is the gradient which it assumes when in the extreme posi- 
tions In the lift in tin* Luz, the length of the platform was 24 feet and 
the liseond fall of the working end feet, so that the slope which the 
luinnal had to walk up was J in 2‘6(l. With a long platform, tbo 
poriod of oHoillation will he slow, and it will therefore w'ork more steadily 
tiian with a short platform, the grmiieiit will he less aud the animal will ' 
be able to ascend it oaaily, but tho greater the length, the heavier the 
l)latforni becomes and the more expensive it will be. There will be 
Home particular gradient on which the animal can do most work, which 
^an only he determined by experiment, and as this will be largely j 
influenced by the nature of tho surface tlio animal has to walk on, 
attention should be direoted to this point. In tho matter of gradient, 
Ine lift at tho Luz appeared to be satisfactory, but tho nature of the ^ 
foot. hold seemed to leave room for improvement. | 

The initial cost of setting up a water-lift is a point of supremo im- 
portance to the ryot, and in this respect tbo improved water-lifts sub- ^ 
initted to the Committee compare unfavourably with those in use at the 
present time. This is a dimcolty which cannot be got over, and if 
the ryot wants, and there is no doubt that in many districts he does, a ' 
better machine for lifting water from wells ho will have to face a i 
^eater capital outlay. Duriug the greater part of the irrigation season, 
there are, in many places, a large number or unemplo} ed cattle arail- 
ablo for working water-lifts, and in such places the introduction ol 
improved water-lifts is likely to make slow progress, but where more 
filter is wanted than can be obtained by existing methods, exporienco 
of mgar mills wd iron ploughs shows that the ryot is not slow to adopt 
an innovation if ho finds that ho really benefits tlieroby. Between the ' 
twowat^lifts submitted to the Committee, there is not likely to be any 
great difference in price, but what dUIerence there is will probably be 
round to be in favour of Mr. Stoney’s invention. Next to initial out- 
lay comes the question of mSiintenanoe and repairs, and on this point 
i^rs, without prolonged experience of their working, difficult to express I 

decided opinion. To ertet them aud keep them in woxking order i 
^<iuires more than is usually available in the villaa^, and they 

only oome into extensive use by improving the skill of the ordinary 

A. 647. 



14 


The Ayricvitural 


Experiments on 


country blacksmiths. To do this will no doubt bo a far from easy task, 
* but it is one that might well Ix' taken up by the technical side of the 
Educational Department. If n demand for skilled fitters and smitbh 
I arises, it should be possible tor th(» various technical and industrial 
I school H in the Presidency to meet it. 

Madras, (Signed^ A CHATTEBTOM, B.S( 

I Auo^t 1895. 
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ADDENDUM. 

Since writinf^ the above report I have been informed by Mr. W. 
Koosb, the Principal of the Agrioaltural College, Saidapet, that the 
asBumption, that tbe amount of work which draught animals can do is 
approximately proportional to their weight, is one which is generally 
accepted by agricultural authorities. Ho also informs mo that draught 
animals, working steadily an average of 8 hours a day, can do 2 foot- 
♦niis of work per pound of their weight per day. li must of course be 
olcarl} understood, that such work is entirely external and is not part 
of (ho energy expended in the muscular action. In table III of the 
report, a summary of the experimental results is given from which it 
IB oasy to calculate the number of foot-tons of work done per pound 
weight of the animals employed in working the four lifts iipon which 
experiments wore made This calculation has been made with the 
following result : — 

Foot-tuiiB of work 
l)or lb. weight. 

Mr. Stoney’s water-lift 2-253 

Double mhof 0 at Saidapet . . . . . . 1 *980 

M.B.By. Subba Eao’s improved single mhote . . 3-871 or 2*323 

M.B.Ey. Subba Rao’s see-saw water-lift . . 3-51 1 

Jn the first two oases, the lifts are worked by pure draught on a 
horizontal plane and the result shows that the animals were doing about 
tho work they ought to, in the third case the draught is down an j 
inclined plane and tho number of foot-tons of work done by tho bullocks 
includes that duo to raising themselves vertically through a height 
oqual to that which they descended down the plane and is consequently 
much greater, but, if only the work done on tho rope be taken into 
^count, tho foot-tons of work per pound weight would bo reduced to 
^'323. In tho fourth case, tho animal exerts no draught whatever and 
^ply does work by walking np an inclined j>lano, and in consequence 
much of the energy expended in musoular action becomes available and 
Iho amount of work done per pound weight is greatly increased. 

Examining the results in this way, the oonolusion is ooniirmed that 
the most efficient way of utilizing animal power is to make the animal 
liaise himself against tho action of gravity and then in some way, such 
^ that adopts M.B.By. Subba Bao, oonv^ert the potential energy 
stored in the animal’s bod^ into work. Tho disadvantages of this 
Method ore purely moohamoal and due to the necessarily oumbrous 
s-pparatus which must be used. 

Madbas, a. C. 

17<// January 1896. 
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EXPERIMENTS ON WATER-LIPPS. 
By A. Ghatterton, Esq., B.Sc. 


Mr. E. W. Stoney's lift 
with ftutoxnatio tilting’ 
buoketi. 

Sultan Mohidin Sahib’s 
water-lift. 

HBBy.G.K. SnbbaRao’B 
Bee-taw water-lift. 


With reference to G 0., Mis. No. 725, E«v., dated 16th Febru^’ 
1895, the Oommittee thereby appointed bogs to sabmit the following 
report. 

The instructions to the Committee were to report, after trial, on the 
relative merits of the three water- lifts noted 
on the margin. From the oc»rreBpon*lenoe re- 
corded in Board's Proceedings, Nos. 1 178, 1398, 
1788 and 2119, Mis., of 1^95, Ooyerument 
will have learnt that Messrs. Sultan and Co. 
were not prepared to submit to the Committee 
for trial the Sultan '' water-lift patented by 
Sultan Mbhidin Sahib, and the Committee accordingly did not test that 
lift. Mr. Stoney’s water-lift was not ready for experiment at Baidapet 
until the middle of July, and on that date the see-saw lift, which 
M.B.By. Subba Rao voluntarily undertook to erect there at his own 
cost, was still unfinished. To avoid fuither delay, the Committee 
therefore proceeded to experiment on one of M.R.Ry. hnbba Bao’s 
lifts that had been erected at the Luz. Shortly before the actual tnals 
took place, M.R.By. C. K. Subba Bao constructed an improved single 
*uhote lift which he has devised, and this was also tested. 

The Committee submits a report (with drawings of ^e lifts) pre- 
pared by Mr. A. Ghatterton, which is so complete that it leaves little 
room for former remark. 


The essential novelty of Mr. Ston<*y*o lift lies in the auto m afae 
tilting iron bucket. The trials showed that this bucket works very 
affioiently. It is as suitable for use with the ordinary ooimt^ 
with a whim, and, as there is none of the leakage which is inevitoUe 
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with bnokots made of leather, or fitted with valves, its superiority over 
leather or valve buckets becomes greater as the depth of the well 
increases. The lift taken as a whole also gave good results on trial, 
and might have been worked with a much smaller bullock. 

M.B.By. Subba Bao’s see-saw lift can be used with any bucket 
The iron bucket with a leather discharging trunk used during the ex- 
periment was not in good order. This lift also gave remarkably good 
results, but, as pointed out by Mr. Chatterton, the design cannot as yet 
be regarded as having reached its limit of perfectibility. Its meritH 
are described in Mr. Chatterton’s note, and mainly lie in utilising the 
force exerted by the bullock and driver in ascending an inclined plane 
It is in its essence a picottah in which one bullock, uy its more weight, 
does the work of several men. As the length of the oscillating plat- 
form must be limited by considerations of weight and cost, the design 
is not adapted for wells in which the water is more than 00 feet bolov^ 
the ground level. 

Regarding both the above lifts, the Committee is of opinion that 
whilst they are much more efficient than the single mhoto, and whilst 
they, in common with the double mhote, cause much loss wear and tear 
on the buUocks employed, it would require more skill to erect and keep 
them in working order than is usually available in up-country villages, 
and that to enable the village blacksmiths to do this work, their train- 
ing would have to be improved. As to the cost of the lifts, it is not 
possible to give any definite information ; but the Committee consider 
that either mi^^ht be put up for about Bs. 150, though the charges for 
Subba Bao’s lift would vary greatly according to the materials locally 
available. Where palmyrahs are plentiful and cheap it might be pos- 
sible to design and erect a see* saw platform at a cost well within the 
means of the ordinary ryot. It must be remembered that the ordinary 
single ndiote, as used in Southern India, does not cost more than about 
Bs. 20. 

As regards M.B.Ry. Subba Bao's new lift, wherein the action is the 
same as in the single mhote, except that the weight of the bucket is 
counterbalanced, and the bullooks are enabled to reverse at the end of 
the incline and walk up the slope, the Committee is of opinion that, 
where cattle labour is scarce, the oontrivanoe should prove most valu- 
able, being weU within the means of the ryot, and within the oapooity 
of the viUage artisans to ereot. The Committee oonsiders t^t Mr. 
Snbba Rao is deserving of ^at commendation for the ingenuity and 
perseverance displayed m his efforts to devise an improved water-liftt 
and deems it a matter for regret that he is under the disadvantage of 
not having been trained as a meohanioal engineer. 

(Signed) H. 1£. WINTEBBOTBAlf. 

( „ ) C. BENSON, M.B.A.C. 

Madbab, ( „ ) A. OHATTEBTON, B.Sc. 

August 1895. 
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Three water-lifts were submitted to the Committee for trial : (1) a 
water-lift with self-tilting buckets by Mr. E. W Stonay of the Madras 
Railway, (2) an improved single mhoto by M.R.By. feiubba Kao, (3) a 
water-lift worked by an oscillating platform also by M B.By. Subba 
Rao. The Committee also experimented on the old double mhote erected 
at tlio Saidapet farm about twenty years ago, and which, in its present 
condition, represents the average of high-class water-lifts working in 
^oulhem India. Hitherto no reliable expenmonts have been made on 
tlio eiHoioncy of the various forms of water-lift worked by animal power 
which arc in common use, and the Committee, in carrying out the 
mvestigatiouB necessary to form an opinion on the matter submitted 
to them by Qovernmont, determined to remedy this as far as possible, 
recognizing that the only way in which improvement can be effected is 
by the compilation of aoourate data regarding the different types of 
water-lifts already in existence The experiments conducted oy the 
Committee had the following objeots in view : — 

The determination of — 

(1) the quantity of water and the effective height it was lifted 

in a given time by bullocks of known weight, and working 
in a way that did not unduly fatigue them ; 

(2) the quantity of work aotuaRy obtamed from the animals in 

the same tune ; 

(3) the quantity of work which might have been obtained from 

tbe animds in the same time had the working of the LLfts 
been continuous. 

The first quantity divided by tbe second gives the meobanioal 
efficiency of the water-lift, and the first quantity divided by the third 
gives its absolute efficiency as a machine for utilizing animal power in a 
given way. 

(4) The quantity of work represented in the water lifted per 

hour divided by the weight of the bullooks in lb. 

This yields a constant which, on the assumption that the animals 
employed in working the various lifts are all equally strained, enables 
a comparison to be made between veiy different types of water-Uft and 
very different methods of applying animal power. In some lifts only 
the draught of the animals is utilized, in others, as for instanoo, the 
or^axy single mhote, both draught and weight are utilized, whilst in a 
wird class only the animalB’ weight is made use of as. in Mr. Bubba 
Rao's osoillating platform, and between such very different methods 
the constants yielded by (4) seems to be the bwt method of making 
oomparisdkiB of the actual value of different machines for lifting water. 
It must be remembered that though the meohanioal efficiency of a water- 
lift may be high, yet the mode of getting work out of &e animals 
employed may be bad, and the actual voSie of the water-lift therefoEe 
small. The value of the constants yielded by (4) depends on the 
assumption that the stren^ of animals is proportional to their weighty 
^hioh is probaUy rougUy true for animals in good working oondition 
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and in the prime of life, and on the aoouraoy with which it is possible 
to estimate wWher two animals working in different ways are oxf rt- 
ing themselves to their full working cnpaoity. The figures therefore 
obtained are only to be taken as offering a rough method of comparing 
the different lifts and as a guide in estimating their probable value as 
machines for lifting water. 

Ifethnda of measurement employeil in the experiments , — All weights 
were determined and draughts measured with a Salter’s spring balnnoc, 
n^cor>iing to 500 lb. and indicating difiorences of half a pound, which, 
previous to the commencement of ^e experiments, was tested with dead 
weights in the College of Engineering and found to be accurate. The 
quantities of water raised were measured in the case of Stoney’s lift by 
counting the number of buckets emptied and multiplying that number 
by the contents of one bucket. As there was no leakage, it was found 
that each bucket came up with pra(*tically the same quantity of water 
in it, and by weighing that quantity it was possible to obtain a very 
accurate determination of the total quantity of water raised. In the 
other lifts, iron buckets with leather discharging trunks were used, and, 
as they all leaked to a certain extent, the quantity of water raised was 
determined by multiplying the total number of lifts by the average 
quantity lifted in a single bucket obtained by taking the mean of a 
QUitiber of buckets measured in an iron tank capable of holding about 
250 gaUons. Speeds and times wore measured with a stop-watch re- 
cording fifths of seconds. Measurements of draught and friction were 
made by insertiug the spring balunce, wnich wa^ used as a dynamometer, 
in the line of action of the forces exerted by the bullocks and employing 
a number of coolies to work the lifts in their place. In machines like 
water-lifts, which, of necessity, are somewhat roughly constructed, no 
great amount of labour is expended on fitting the moving parts to- 
gether, and in consequence the w rking is not perfectly smooth and the 
friction vanes considerably in a single operation of the machine. The 
measurem<>nt of draught is therefore not very easy, and the results given 
below are, in every case, the mean values obtained from a large number 
of observations. 

Stoneff^s wateT’-Iifl , — The principal feature in this lift (Plates II and 
III) is the emplnvment of buckets of wrought iron suspended in a stirrup 
by two adjustable pivots attached to 4io bucket very slightly above the 
centre of gravity of the bucket when full of water. The mouth of the 
bucket is in* 'lined as shown in the drawing, and the lower ends of the 
Btirmp are turned outwards and enoircle steel wires which are susfiended 
in the well from screwed eye-bolts attached to the framing above. The 
wires are fastened by some convenient means to the bottom of the well 
and act as guides to the bucket, asoending and descending, and prevent 
it from either turning round or swaying to and fro and thus striking 
either the sides of the well or the second bucket. On the bucket being 
lowered into the water, it turns horizontal and rapidly fills with water, 
and on being drawn up assumes a vertical position and rises steadily 
out of the water till tne disobarging level is reached, when the unper 
side of the ixudined month oomes into contact with an iron bar fixed 
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aorosB the framing of the lift, and the stirrup, continuing its upward 
motion, causes the bucket to revolve about the point of contact of the 
bucket with tho iron rod, and thus discharge it<^ contents into the 
delivery trough. The lift, as arranged at Saidapet (ridv Plato 1) during 
tlio trials conducted by tho Committee, was worked by carrying the 
ropes which hold the buckets over guide pulh'ys to a whim turned by 
cither a pair ot bullocks or a single bullock. 'I'wo buckets were attached 
and the ropes nrrangt'd, so that as one bucket ascended tho other 
doH^'cnded and tho dead weight of the buckets was balanced. Tho 
vs'bin. (’onsisted of a drum built of wood and caiTiod by an iron spindle 
ou ttie top of a post firmly built into tho ground. The bullocks worked 
iit tho end of a long arm, the circumferento swept out by which W'as 
3 times the eircumfereuco of tlie drum. The whim is worked alter- 
nately ill one direction and the other, tho cattle being made to turn 
round whilst the bucket is discharging its contents. The lift was 
provided with two sets of buckets of a nominal capacity of ilO and 
gallons respectively. In the following table is exhibited the data 
regarding their capacity : — 

Taule 1. 




1 

IWcight enipt}" 

1 

j Weight of 

WeiRlt of 



wnter when 

water delivered 



1 full. 

by bnokets 



LB. 

LB 

Lll 

1 30 gallon buckota 

( No 1 1 

1 No 2 1 

10] 

1 98 

290 

295 

280 

280 

j 25 gallon bnckeU 

( No 1 .. 

\ No. 2 ... 

08 

07 

j 245 

237 

230 

230 


Tho capacity of tho lift was tested by working it with a single 
Nellore bullock weighing 1,146 lb. on throe dift’erent days, but, owing 
to insufiicienoy of water in the well no t(»Bt could be continued for more 
than 2 hours 42 minutes. In table II the results obtained are shown : 


Table II. 
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■e' 

! 

00 
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Gallons 
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IIS 

isS 
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88 
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10-07 

61 



23' 3* 





2-4 

8-4 

91 

& 

p 

21' lOi" 




... 


3-4 

4-4 

86 •{ 

,o 


,, 

23-24 

2,469 

576J500 


4-4 

4-46 

68 

'a 


23' 6" 



.. 

W'7-96. 

2-0 

8-0 

86 


22' 2- 

, 

22-67 

2,391 

640,900 


3-0 

3-51 

73 
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.. 
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18-7-05. 

2-29 

4-29 

167 

1 

22' 2" 


22-75 

1.880 
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4-29 

6-29 

79' 

[1 


23' 4" 

1 
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The lesults obtained with the 25-gallon buokets oompare unfavour- 
ably with those obtained with the 30-gallon buckets as the animal 
employed was evidently not doing as much work as he might easily 
have done. His natural gait determines the number of lifts he can make 
per hour and the number is practically the same with the smaller as 
with the larger buckets. He could easily lift the 30 gallon buckets ; a 
smaller animal should therefore have been employed to work the 25 
gallon buckets. 

The following observations were made on the draught required to 
work the lift, and the friction when working. The length of rope to 
once round the drum was 19*33' and the circumference of the path in 
which the bullock walked 74*33' so that the veloo^y ratio was 3*846 
With both buokets empty, it was found that a weight of 30 lb. placed 
in one bucket was sufficient to overcome the friction and cause that 
bucket to descend and the other to ascend at a uniform velocity. With 
28 gallons of water in each bucket, 52*5 lb. was found necessary to set 
the whole water-lift in motion at a uniform speed. To work the lift at 
about the speed at which it was worked by the single bullock, it was 
found necessary to exert a pull of 92 lb. at the end of the lever attached 
to the whim, whilst a pull of 87 lb. was found sufficient to just set the 
buokets in motion. With one bucket full and the other empty, it was 
necessary to exert a pull of 57 lb. at the end of the lever arm to prevent 
the full bucket from falling back into the well. Half the difference 
between 87 and 57, or 15 lb., represents the pull that is required to just 
overcome the friction of the mechanism. The mean between 87 and 
57, or 72 lb. represents tho pull which must be exerted to raise a full 
I bucket neglecting friction, and this quantity multiplied by 3*85 should 
I be equal to tho weight of vrator in the bucket, viz., 280 lb. ; actually it 
is equal to 277 which is a very accurate result considering the roughness 
with which the apparatus is constructed. From these figures it is easy 
to deduce that the mechanical efficiency of the lift when just moviiig.iB 
83*6 per cent, and at the ordinary working speed 79 per cent. It was 
found that the speed at which the oullook walked when exerting a draught 
of 92 lb. was, as the mean of a number of observations, 3*646 feet per 
second and that in 1 62 minutes he raised 240 buokets of water, liftmg 
each bucket 23 feet. Walking at this speed without stopping, which, 
without doubt, the animal could have easily done, he could have Ufted 401 
buckets, so that he was only usefully employed for 59*7 per cent, of the 
time. The absolute efficiency of the lift was therefore 0*79 x 59*7 per 
cent, or 47*2 per cent. This calculation neglect to take into account 
the extra pull which is necessary to tilt the bucket to make it disoharge, 
which was found to amount to 122 lb. and wHch was exerted through 
about 3 foet. This quantity would only affect the result very slighuy 
and the decrease in efficiency would diminish, as the height to which 
the water has to be raised increases. 

Improved Single Mhoie of Subba Rao , — The improvement 

(Plate IV) on the ordinary single mhote is effected attaching e 
rope to the draught rope and carrying it on to the large cuum of a find 
of windlass erected at the end of the inclined plane and at a oonsidei^ 
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able heielit above the level of the end of the run. Cords wound round ' 
two Bmaller drums, one on each side of the large drum, carry weights, i 
which it was found almost balanood the weight of the empty bucket, so 
that at the end of a lift, as soon as the bucket was empty, the draught ' 
ropo automatically rose in the air and the bullocks wereabloto turn 
lound and walk up the inclined plane in a natural easy manner instead ' 
of being forced backwards as is the common plan. The improvement ’ 
oiFe('ted is undoubtedly a very great one, as not only is the weight of 1 
the empty bucket practically balanced, but the animals are also spared I 
tho ( ramped and unnatural backward walk up a steep incline which [ 
])H)bably tires them more than their exertions in drawing the bucket 
out of the well. The experiments made on this lift were not very ex- [ 
tensive, hut the following results were obtained and are worthy of 
record. The mhote was worked by two bullocks weighing 732 lb. and I 
HI 6 lb. respectively, or in the aggregate 1,348 lb. The bucket, which 
was of iron and fitted with a leathern discharging trunk, weighed 
43 Ih and when full held 31 gallons of water, hut the moan quantity 
lifted, as measured into a tank, was 24'2 gallons per lift, the rest being 
spilt or lost by leakage. With the bullocks employed, the rate of working 
was 9(1 lifts per hour, and the height of the lift being 23 feet, the 
total quantity of work usefully done amounted to 500,940 ft.-lb. per 
hour The draught exerted by the buUqcks down the inclined plane 
was found to be 388 lb. The useful work done in a single lift was I 
24*2 X 10 X 23 or 6,570 ft.-lb., whilst the bullocks exerted a pull of 383 
lb. through 25^ feet, tho bucket having to be raised an extra 2| feet 
to enable it to discharge its contents, and the work done is equal to 
9y760 ft.-lb. The bullooks then had to return up a CTadient of 1 in 
5*28 feet, in doing which they expended 6,510 ft.-lb. of energy in 
hfting their own weight against the action of gravity. The total 
amount of work done hj them in a single lift was therefore 16,270 ft.- 
lb. and the useful outturn 5,570 ft.-lb., so that the efficiency of this 
method of lifting water is not greater than 34*3 per cent. As compared 
with the ordinary single mhote, the great advantage which this lift 
posBeBses is that it allows the bullocks to turn round at the bottom of 
the inclined plane and ascend walking forwards instead of backwards, 
an advantage whioh it would be difficult to express numerically, but the 
balancing of the bucket diminishes the draught by about 40 lb. and 
mcreases the efllcienoy of the lift by about 6*8 pw cent., not perhaps a 
large amount, but still by no means a negligible quantity. 

Bee^aaw icater^lift of Subba Boo , — ^An attempt was made 

to erect one of these water-lifts at Saidapet, but it was not ready at 
the time of the Committee’s trials, and in its place Mr. Subba Bow asked 
the Committee to report on a lift whioh had been in use for some months 
^ ft garden in the Lns. In this form of water-lift (Plate V), the bullock 
^ made to walk along a platform supported on a roller, and by his 
^^ht it 18 caused to osoillate up and down. Two ropes are attached 
to one end of the platform and wound round two smaU drums fonning 
of a spedeB of windlass, round the large drum of which a rope woxk- 
U)g an ordmaijr single mhote is passed. &e platform is not snpportM 
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in the middle, but at some distance therefrom, so that the working end 
of the platform greatly preponderates and the bullock has to walk to 
the free end of the platform to tilt the longer segment up and lower 
the bucket into tlic well. "Fho platform is 24 foot long and the support- 
ing roller is fixed 15 feet inches from the working end. It was 
not possible to weigh tho platform, and calculations of its weight based 
on the quantity of timber used in it can only bo approximate. It was 
however carefully measured up, and assuming that tho toakwood, of 
which it was constructed, weighed 45 lb. per cubic foot, the weights of 
tho two sections aro 1,450 lb. and 850 lb. To diminish the shock 
when tho free end falls and tho bucket is lowered into the water, 230 
lb. of iron rails are fasten od underneath the platf 01^11 by a short chain, 
so that just before this end of the platform reaches its lowest position, 
the rails rest on tho ground and their weight ceases to act, and the 
platform eomos to rest more gently than would bo case if the velocity 
of descent continued to accelerate to tho very end. The ropes from 
the platform were wound round drums, the circumference of which was 
3 feel 2i inohos as measured by unwinding one eoil of tho rope, and tho 
mhotc rope was worked from a drum 7 feet 10 inches in eircumfcronce, 
so that the motion of the working end of the platform was multiphed 
2*443 times. With the bucket empty and the platform horizontal, the 
load at tho free end could he varied from 160 lb. to 3t>2 lb. without 
disturbing tho equilibrium, whilst with a load of 217 lb. in the bucket 
equal to 24 7 gallons of wator, tho platform remained horizontal, though 
tho load at the working end varied between 584 lb. and 275 Ih. 
Taking the mean between the two extreme values to be the actual 
weight required to balance the platform, it is possible by taking 
moments aboiit the centre to determine tho only force acting on the 
platform which was not measured, viz., the weight of the empty bucket 
and ropes acting with a leverage of 2*443 to 1. With the bucket un- 
loaded, tho weight works out as 66'4 lb. and when loaded, 62 lb.— a 
remarkably close agreement. 'J'he lift was worked during the trial by 
a bullock weighing 700 lb. and a man weighing 117 lb. The rate of 
working was 81 Hfts per hour from a well 18' 1" deep. The average 
quantity of water brought up by tho bucket, as measured into a tank, 
was 23*5 gallons, and the useful work done per hour amounted to 
341,210 ft. -lb. The bullock and the man together were much heavier 
than was really necessary, and they did not use the full length of the 
platform, so that it is difficult to estimate the work done by them in 
working tho lift, hut the mechanical efficiency of the lift on the day of 
the trial can he ascertained by multiplying tne fall of the front end of 
the platform by the force required to sot it in steady motion when lift' 
ing a bucket full of water, 'fhe total height the bucket had to riie to 
di 9 oharge its contents was 22 feet, and the end of the platform thezefoxo 
fell 9 feet and the work done waa 584 x 9 = 5,266 ft.-lb. To raize the 
platform back to its initial position, the free end then faUz 5*18 feet end 
the load on it is 362 lb. and the work done is equal to 1,875 lb. The 
total work therefore done in a single lift is 7,lol ft.-lb., and thZ W 
fnl work given to the water is 4,245 ft.-lb., so that the meohaniozl 
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efficiency when just working is 59*0 per t'ent. ; at the normal rate of 
working it is much lower, probably not more than 50 per cent. 

T hi* doable mhotv at Saidapd. — This water-lift is described in the 
Saulapit Farm Berords by Mr. C. Benson, and though not in very 
common use in the Presidency is sufficiently well known to need no ' 
description. The details and general arrangoinont are shown in Plates * 
I and VI. This lift was worked by the ballook that was employed in 
Ihe experiment B on Mr. Stoney’s waterditt, and ns the draught was I 
practically the same in both lifts, the results are strictly comparable i 
Tlie ])uckets were of iron with leather discharging trunks and were in 
good order and discharged an average of 28 gallons per bucket as I 
measured into a tank The trial lasted 3 hours, and in that time 200 ' 
buckets of water wore raised 'Fhe mean lift was 22*125 feet and 
the useful work done per hour was 4 13,000 ft.-ib. The oiroumferonoe 
of the drum of the whim was 12 feet 11^ inches, and the oircumferenoe 
of the circle in which the bullock walked was 00 feet 0 inches, so that 
the velocity ratio was 4 67 The pull on the dynamometer at the j 
ordinary speed of working was 90 lb. and the pull to just prevent a 
full huokot desoending 59 lb. and the pull to just raise a full bucket 
81 lb The mean between these last two (quantities, 70 1b , is the force 
at the of the lever arm required to balance a full bucket ol water 
when friction is eliminated. Multijilying by the mochaliioal advantage, 
the unbalanoed weight is 327 lb — a result probably not very mnoh 
in error, ns the water in the bucket weighed about 3(»0 lb. The 
mechanical efficiency of the lift just moving is therefore 74 per cent, 
and working at its normal speed 66*6 per oent. The lifts averaged j 
1111 per minute, and tho animal was therefore nsofuUy employed for | 
52*6 per cent, of the time, and tho absolute offioienoy of the lift as a 
machine for utilizing the energy of tho bullock is 0*66 x 62*5 or 86 
per cent 

Swnfnary of tin results . — To facilitate comparison tho results given 
above ore collected in the table below : — 


Table III. 
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Owing to the entire absenoo of leakage and the superior design of all 
the meohanioal details, Mr. Stoney’s water-lift has the highest mechani- 
oal efHoienoy and tho highest absolute effioioncy. The simple arrange- 
ment by which tho buUook is yoked to tho lever arm wliioh is also used 
in the Saidapot double mhoto and tho rapidity with which tho self-tilting 
buckets disoharge their coutcots are tho principal factors which contribute 
to the attainment of the high time efficiency. Tho value of the constant 
(1 is praotioally the same as that obtained with the son-saw water-lift ol 
M.B.By . Bubba Bao ; but it is possible that the bullock employed miglit 
have been able to work with buckets holding more than 30 gallons of 
water, say 35 gallons, in which case tho valno of C would have been 
materially greater ; but it was a puiut tho Commit^jee wore unable to 
decide as no larger buckets were available It is not likely that any 
great improveinent can bo made in the design of the lift, though pro- 
longed experience of it at work will reveal tho weak ]ioints, and the 
details can be simplified Tho framing supporting tlio buckets was 
in tho lift at Saidapet uuncoessarily complex, and Mr Stoney has pre- 
pared designs of very iniicli simpler forms of framing, wliich can he 
used for lifts pormanontly oroeted over any well The buckets might 
probably bo made a little lighter, and tho lip which comes in contact 
with the tilting bar requires thickening to prevent tho burring of the 
edge which at, present takes place Owing to the employment of a 
single lever arm, there is a certain amount of bending stress on the 
spindle which carries the drum, and expeiienoc will probieibly show that 
the wooden post and spindle arc scarcely stout enough. Ilie arrange- 
ment for adjusting tho length of rope to the depth of water in the well 
is very neat and simple From a ryot’s point of view, tho use of a 
number of nuts and bolts is an objection which is likely to he urged, 
hut which may be partly mot by designing the details, so that oul^ one 
size of nut and bolt is used throughout tho machine The self-tuting 
buckets also require to be very carefully liimg from their stirrups, and 
though the extra pull required to overturn them is dimizushed by hang- 
ing wem, so that tlie equilibrium is nearly unstable, yet experienoe Will 
probably show that in tho hands of tho ryot the lift will work more 
satisfactorily if tho equilibrium is a little more stable. Tho tendency 
to spill just as the bucket comes out of tho water will then bo dimin- 
ishon, and tho work on the guide wires to keep the backets steady 
will bo less. By making the ratio of tho diameter to the depth of the 
bucket greater, the effort required to tilt them would diminish and 
they would disoharge even foster than they do now, but experience with 
buckets of diflFerent propitious will alone show whether any appreciable 
improvement can bo effected in this direction. The guide wires render 
it praotioable to employ iron buckets in rooky wells, as there is no fear 
of the bnokot being damaged against the side of the well, and by cover- 
ing tho bottom of the well, with a foot of sand or by placing a sand 
bag at the bottom of the well, the danger of the buckets being destroyed 
by rough usage is greatly decreased From a mechanical pomt of view 
the whim woidd be improved by the introduction of an automatio reven-* 
ing motion to obviate tho neoessity of turning the animals at the end 
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of each lift, l)ut it would not coinpenaatp tho rjot for the extra cost 
and extra complication this change would inv(dvc. 1'he whim can only } 
be satisfactorily worked b}' a single hullook, as tlio diamotor of'tlie 
circle in which they walk is so small that with two animals tho inside 
one always works at a great disadvantage, and to inerf^ase tho length 
of tho lover arm is to introdnc(* other disadvantages. Tho power of 
ihc animal is entirely utilized through his ahilit> tl^ exert a draught, 
and it is a W(‘ll-known fact that walking straight forward tho power to 
draw is considerably groat('r tlian Avheii walking in a circle It is eom- 
iiiotily assumed that tho pull exerted b> a liorse walking round a circle 
')! 25 feot diameter is only bO per cent of that whieh lu' can oxort 
when walking in a straight lino, Init the data from which this result 
was deduced are not available Proljably with biilloeks tho loss of 
p(»wor docs not exceed 20 per cent., as they are smaller aiiinials with 
shorter legs, but though uncertainty may exist as to the a'tnount of the 
loss, there is no doubt that there is a loss and that it is a disadvantage 
inherent in all water-lifts whieh employ whims. 

The single mhote, although very hirgely employwl, is a very ineffi- 
cient machine, .and its prolonged working involves a very great strain on 
the cattle, 'rho simplicity of the machine, however, oompGusates for its 
inefficiency, and the merit of M.B.Rv. Subba Rao’s improvoments 
(‘hiofly lies in the fact that, without introducing any expensive or compli- 
cated additions, ho has ])alanoed the weight of the empty buoktd and 
rendered it possible to turn the bullocks at the end of each run, so that 
they may walk up the incline in a more comfortable and expeditious 
manner than in the originai lift. The additional gear involved can be 
fitted to any existing single mhote, and it is probable that, if it becomes 
known to owners of single mhotes, it will bo largely useil. 

M.B.By. Bubba Bao’s see-saw or oscillating water-lift can be 
worked with any type of bucket, and it was undoubtedly not being 
worked to advantage when tried by tho Committee as the bucket was an 
iron one of the old-fashioned mheto typo and was not nearly as large 
as it might have been. The design was far from perfect and the meoha- 
nioal efficiency was very low, yet the constant C obtained by dividing the 
useful work done in ft.-lb. per hour by the weight of the animal is 
nearly as high as for Mr. Stoney’s water-lift. With a better type of 
bucket and one of larger capacity, the constant would certainly have 
been ^ much higher. its present condition, it would be useless to 
criticize the demils of the lift which requires to bo put into the haa^ 
of a good mechanical engineer to bring out the many merits which this 
method of ^plying animal power to the performance of usef^ work 
posmses. The anunal does work by raising his own weijght a^nst the 
®^on of gravity, and without going into a leug^h^r discussion of the 
v^ouz methods of getting work out of animius, it may be asserted 
^thout fear of contradiction, t^t an animal can do more work in a 
given time with the same amount of exertion when that work consists in 
Coring potential energy in his own body than in any other way. The 
^^Weiuty is to devise a simple and cheap means, whereby that potential 
eon be convert^ into useful work, and it would appear that 
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Subba Bao has probably arrived at a pitictioal solution of the 
problem. Tn principle, the working of the lift in no way diifers from 
that of the piooltah, and not one of the least of tho advantages which it 
possesses is that it is capable of being worked bv t'oolios and in a very 
I ofBoient manner should cattle from any cause not be available to work 
it. With every water-lift there must be a man employed to drive the 
I bullocks, and in other forms of motor, this work, whatever it may amount 
I tu, is wasted, but in this form oi motor, tho work done by the man is 
I usefully employ od. Tt is partly dno fo this that iho eonstaiit (1 Las 
such a high value. Jlolow aro given two ecpiations showing the forces 
acting on the platform when it is in horizontal e(juilibrium (1) when 
the bucket is empty and the animal is at the free j?nd, (2) when tht‘ 

I bucket is full and tho animal is at the working end. No account in 
' taken of the friction which ne(»e8sarily exists and whi(‘h will consequently 
diminish tho quantity of water which can be lifted by an animal of a 
oertain weight : — 

Lot . 1 * — length of long arm of platform. 

a.*’ ~ distance of oeutro of gravity of bullock from fulcrum 
along long arm. 

y — length of short arm of platform. 

y^ = distance of centre of gravity of liullook from fulcrum 
along short arm. 

W I = weight of long arm. 

W« ~ weight of short arm. 

Ai — weight of bucket when empty. 

Aa ~ weight of the water when tho bucket is full. 

B — weight of bullock. 

V = velocity ratio of wimilass. 

Then when the bucket is empty — 

(1) Wi (I) _ W, (-!■) + By' + VAi ». 

(2) Wi (I) + ^ W, (f) + {Ai + A.) V*. 

Subtracting (1) from (2) we get 

B («' + y') = VAa a?, 

that is. Aa, — ^ 

The prepondoronoe of the working end of the lift should, therefore, be 
such thaA it is necessary for the biulook to go to tho free eiujl to cause it 
to descend, and the weight of water which should be drawn up each time 
should be equal to ^ ^ coefficient which will be 

less than unify in proportion to tho percentage of power wasted in fric- 
tion. In tho lift designed by M.B.By. Subba Bao, the prepondeianoc 
of the working arm was not suffident, as it required only 362 lb. at the 
free end to oause it to ascend, wldlst it required 584 Ih. at the working 
end to set it in downward motion. The buUook and the man working 
the platform cannot, of course, put their whole weight on the extreme 
ends of the platform, but it is possible for their centres of gravity to 
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approach within 2 feet of the ends which would make the valuer of 4* //*, i 
13 feet iind 7 feet respectively, and the value of ^ ^ with a bwl- , 

lock weighing 700 lb. and a man 117 lb. would be 445 lb. equal to i 
•14 J, gallons of water. Allowing for obljqiuty of action at the beginning 
ot cuch oscillation and for friction by the use of a coefticiont of 0-75, 
whicii. with a proj)erly-dcsigned lift, should hi' attainable, the quantity 
of watt r lifted might reach 811 gallons, whereas it was only 28*5 gallons I 
Willi M heavier looil, the lift would ha\(‘ worked better, and though 
DO’^sililv the time of ascent of the bucket fioni the well would bo »lightl> ' 
ioiig'S, the effect on the total nimihcr of lifts per hour would bo almost 
iiia,ppn‘ciable, a's the time* effieienev of this lift depends mainl) on the 
tiiniiiig of the bullock at the ends. 

\ que^tion of some importance in conneetiou with this oscillating 
])lattoim is the gradient which it assumes when in the extreme ]iOBi- 
tious In the lift in the Luz, the length of the platform was 24 feet and 
the rise and fall of the working ond 9 foot, so tinat the slope which the i 
animal had to walk up was 1 in 2*66 With a long platform, the 
period oi oscillation will ho slow, and it wili therefore work more steadily 
than with a short platform, the gradient will be less and the animal will 
lie able to ascend it easily , hut tho greater the length, the heavier the i 
jilatfomi becomes and the more expensive it will he. There will be 
some particular gradient on which the animal can do most work, which , 
can only be determined by experiment, and as this will be largely [ 
inHuenced by the nature of tho surface the animal has tq walk on, ' 
attention should be directed to this point. Tn the matter of gradient, 
the lift at tho Luz appeared to be satisfactory, but the naturf' of the 
foot, hold soemf'd to leave room for improvement. 

The initial cost of setting up a water-lift is a point of supreme im- 
portance to the ryot, and in this respect the improved water-lifts sub- ' 
mitted to the Gommittoo compare unfavourably with those in use at the 
present time. This is a difficulty which cannot ho got over, and if 
the ryot wants, and there is no doubt that in many districts he does, a I 
better machine for lifting water from wells he will have to face a 
greater capital outlay. During the greater part of tho irrigation season, i 
there are, in many places, a largo number of unemployed cattle avail- 
able for working water-lifts, and in such plaoea the introduction ol 
improved waterdifts is likely to make slow progress, hut where mort* ^ 
water is wanted than can be obtained by existing metliods, experience ' 
of sugar mills and iron ploughs shows that tho ryot is not slow to adopt i 
an innovation if he finds that he really benefits thereby. Between tno I 
two water-lifts submitted to the Committee, there is not likely to be any t 
great difference in price, but what difference there is will pirobably bo 
found to be in favour of Mr. Stonoy’s invention. Next to initial out- 
lay comes the question of maintenance and repairs, and on this point . 

IS, without prolonged experience of their working, difficult to express I 

decided opinion. To erect them and keep them in working order i 
requires more skill than is usually available in the villafl^s, and they i 
oan only come into extensive use by improving the skill of the ordinary * 
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country })laokHinith8. do this will no doubt bo a far from easy task, 
' but it is one that might well lie taken up by the technical side of the 
Bduoational [)opartnietit. If n demand tor skilled titters and smiths 
I arises, it should bo possibb^ for tlu^ various fcchnical and industrial 
schools in the Presidoncy to meet it. 

Madras, (Signed) A (^H ATTERTON, H.Si 

August 1895 . 
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ADDENDUM. 

Since writing the above report I have been informed by Mr. W. 
Keess, the Principal of the Agricultural Oollege, Saidapet, that the 
atisiimption, that the amount of work which draught animals can do is 
appro^imato^y proportional to their weight, is one which is generally 
accepted by agnoultural authorities Ho alsri informs mo that draught I 
animals, working steadily an average of 8 hours a day, can do 2 foot- i 
tons of work per pound of their weight per day. It must of course be 1 
cloail} understood, that such work is ontirel}' external and is not part t 
ot the energy expended in the muscular action In table III of the I 
report, a summary of the experimental results is given from which it ‘ 
is easy to calculate the number of foot-tons of work done per pound 
weight of the animals employed in working the four lifts upon which 
experiments were made This calculation has been made with the 
following result : — 

Foi)t-tonii of work 
)>or lb. weipflit. 

Mr. Stoney’s water-lift . . . . . 2*2t53 

Double mhoto at 8aidapet .. .. .. 1*930 

M.R.By. Suhba Rao*s improved single mhote . . 3*871 or 2*323 

M.R.Ey. Suhba Rao’s soo-saw water-lift . . 3^511 

In the first two cases, the lifts are worked by puro draught on a 
horizontal plane and the result shows that the animals were doing about 
the work they ought to, in the third case the draught is down an 
inclined plane and the number of footi-tons of work done by the bullocks 
includes that duo to raising thomselvos vertically through a height i 
oqual to that which they descended down the plane and is consequently 
much greater, but, if only the work done on the roqpo be taken into 
account, the foot-tons of work per pound weight would bo reduced to 
2 323. In the fourth case, the animal exerts no draught whatever and 
^ply does work by walking up an inclined piano, and in consequence 
much of the energy expended in muscular action becomes available and 
the amount of work done per pound weight is gproatly increased. 

Examining the results in this way, the conclusion is confirmed that 
the most efiioient way of utilizing animal power is to make the animal 
liaise himself against the action of gravity and then in some way, such 
w that adopted by M.B.Ry. Subba Eao, convert the potential enorgjr 
stored in tno animal’s bodj" into work. The disadvantages of tms 
method are purely mechanical and due to the necessarily cumbrous 
^-PparatuB which must he used. 


utfi Janmry 1896. 
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The MEERUT DEMONSTRATION FARM. 

Note bn Or. J. W. Leather, Agricultural Chemist to the Government of India. 


1 Visited this faim on January 4th, 1895, in company ^ith Mr. Wyer, the 
Collector. 

2. The most important of the experiments consisted in testing different 
manures on the wheat crop and in demonstrating the comparative value 
of the iron and local (w(K>den) ploughs. It is proposed to keep a stud- 
bull and a ram with a small flock of sheep at the farm. The greater 
part of the farm is worked for profit. The farm has had a somev^hat 
chequered existence and has not been carried on, so far as I can learn, 
with'any very definite aim. Mr Wyer has now taken the matter up and 
I feci sure that good results may be anticipated. 1 notice that Mr. Miller, 

Director of Land Records and Agriculture, has recommended that it 
should really play the part of a Demonstration Farm, by which is meant 
the demonstration at Meerut of what has been found useful elsewhere. In 
this opinion I quite agree, and if the woik be planned to this end it should 
prove a valuable institution. 

I will now mention some one or two matters which, it occurs to me, 
might be put into practice with a view of demonstrating their value to the 
cultivators. 

3. Conservation of Cattle Dung and Farm-yard There Storing of 

has, generally speaking, been considerable laxity at Experimental Farms Manuro* 
in India as to the manner of keeping cattle dung and such other refuse 

as may go to form (with the dung) "Farm-yard Manure.”^ There 
is perhaps no more important lesson to be learned by the Indian ryot 
than how to take care of his manure properly. 

How often, for instance, does one find in the villages the little manure, 
which the people have for their fields, scattered about in little heaps 
exposed to sun and rain, or in other cases put on the banks of the village 
pond. Now there is consequently no more important lesson to be 
taught to the cultivators at our farms than a good and easy method of 
storing this material properly. In the cattle sheds at the farm I would 
recommend that a little bedding of either refuse straw or grass or even 
dry leaves be used, and when this with the dung is removed, it should all 
be kept in a pit. These pits should be about 3 or 4 feet deep and should 
have alight thatch roof supported by bamboos. I have found at all the 
farms that this farm-yard manure in India requires a little water to be 
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thrown on it in the hot weather, for where this is not done the manure 
becomes mouldy and does not ferment as it should do. How much water 
should be given wilt depend entirely on the locality and must be guaged 
by the Superintendent. He needs only to have a hole dug into the mass 
in order to see the condition inside and must use his judgment It may 
even be desirable to remove the thatch altogether in the rains. This point 
can, however, be only determined by experience. 

1 would recommend that the careful treatment of cattle manure Mith 
other refuse be considered an essential part of the farm work. It is indeed 
a most valuable thing to demonstrate to the cultivators. 

Manure 4. Regarding the manure experiments with wheat 1 think 

Experiments. ^jjese might continue. There are eight plots and if they are carried on 
carefully and continuously, they may eventually form a check on some 
experiments of a similar nature which have bem in progress now for some 
13 ytfars at the Cawnpur Experimental Farm. I refe^ to the Rabi 
Standard Series. I would advise no alteration in these plots and that 
the weighments of both the manures and the wheat crop should be carried 
out with the utmost care, for naturally much depends on the accuracy 
with which this is done. 

•Itlf* 5 - Smagt.-k suggestion has been made by Mr. Wyer to test the 

water. value of the sewage water, which passes near the farm on its way to the 

river, for manurial purposes. 1 consider the suggestion a most valuable 
one and well worth carrying out. It might be tried on several crops, 
such as wheat, sugarcane, maize, 

Three plots might, in every case, be usefully employed; on one 
no manure should be used, on a second one an ordinary (but •weighed) 
amount of cowdung, or farm-yard manure, say, 100 maunds per acre, 
whilst on the third tne sewage should be run. The sewage would also at 
the same time irrigate the plot, and in order to equalise this, the other two 
plots should be irrigated i\ith common water. 

^ This is trenched by the Municipality, and I doubt very 

Eignt-soii. much if night-soil could be more perfectly disposed of than in the man- 
ner in which 1 saw it being trenched at Meerut. I came on the land im- 
mediately after two carts had been emptied and the trenches filled again, 
and 1 can say, without any exaggeration, that there was no smell. It 
might possibly be worth while to try at Meerut the method now being 
adopted at Allahabad which may be described as a very shallow method 
of trenching. 1 quote here the description of the method which ti given 
in the Appendix of Report on the Allahabad Grass Farm for 1892-93. 
‘‘ According to the regulation the trenches are to be dug i' wide O'* 
deep, of which 3^ are to be filled in with filth and 3* with pure 
earth on top. From experience, however, 1 can say that the beldara usually 
dijg the trenches much deeper, and to save themselves trouble fill the trenches 
with filth, and when earth is thrown on il some comes to the top and causes 
a smell. At the Allahabad Grass Farm the following system devised by 
Oonduotor Meagher has been found to answer best. For the contents 
of each filth cart, a rectangular space 4^x5 is taken and the top soil scraped 
off to the edges to a depth of about 3^ The soil at the bottom 
of the space is then loosened and pulverised to a depth of 6^ or 
The shallow trench having been thus prepared, the contents of the 
filth carts (Cowley pattern) are tipped into it If the bottom soil has been 
well pulvenxed, the filth portion soaks into it quickly, leaving a thin 
stratum of the solids on the top, which is now covered over w^ the 3*^ 
of earth first removed. The shallow trenches are prepared in sue* 
cession leaving a space of about 4** between them.” 
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7. New varieties of crops —Under this head come several crops which 
have proved them^lves of value elsewhere 

^aunpur ifatss.-^This variety has done very well at Cawnpur, and 
is, f believe, superior to that grown in the Cawnpur Distiiot generally. 
It might be grown at the farm in comparison with the variety locally 
cultivated. 

Bajri * — The Bajri cultivated in many parts of the North-Western Prov- 
inces IS a much smaller vaiicty of Penniaetum typhoidium than that 
which i» common to Gujerat. So far the Gujerat variety has not been 
grown at Cawnpur, and I cannot express any opinion as to its suitabi* 
lity for the Meerut District But it has provea itself superior at Poona 
to the vaiiety which is generally cultivated in that district, and it might 
be tried at the Meerut Demonstration Farm in comparibon with that 
locally grow n. 

8. Methods of Cultivation , — U ndcr this head there is one innovation 
which has proved itself at Cawnpur as worth cop\ ing and that is the 
early sowing of maize. It has been found at the Cawnpur Farm that if 
maize be sown in conjunction with irrigation a month before the monsoon 
begins, f.e,, say at the end of May, the outturn is usually very materially 
increased, the increase being worth far more than the cost of the irrigation 
This may possibly be because the plants arrive at such a stage of growth 
before the monsoon sets in that they are less liable to be damaged by the 
monsoon storms, than when they are very young. This early cultivation 
of maize might very well be tried at Meeiut, if this practice is not 
already known in the district. 

9. Implements — Under this hc»d. the only implement that I think may 
properly find a place at this farm is the iron plough. In demonstrating 
its value to the cultivators, it should be borne in mind that its value is 
print ipally that of a labour-saving machine. There is no evidence 
anywhere that any large increase in outturn of crop may be anticipated 
by Its use. But it has shown at different places that the tilth reouired 
for (say) wheat mav be obtained withone-hsif the number of plougnings 
which are generally reouired when the wooden plough is employed. 
Therefore this fact should be kept prominently in view and the people 
should (if they will come to see it in use) be shown this difference. I saw 
two of these ploughs in use at the farm and they were working well and 
without any difficulty. 

10. Cattle Breedtng.^l understand from Mr. Wyer that he proposes 
to keep a stud-bull wr the benefit of the cultivators and this 1 need 
not say would prove ot great value to the cultivators. 

t^uel and Fodder Reserves . — At a village near Meerut Mr. Wyer has 
recently planted and sowm some trees, the intendon being to convert a 
piece of very poor wasteland into a *• Fuel and Fodder Reserve. It 
IS unnecessary for me to say anything regarding the general utility of 
providing fuel, and such groves may generally be relied upon to produce 
more fodder, especially grass, than if lying w'aste^ Of the trees which 
had been planted. Mangoes and Jaman were doing fairly well. But 
the Babul and Dhak, which had been gfrown from seed sown in situ, 
were anything but satisfactory. The soil is not onlv of poor qualit^i 
varying 'from a light loanr. to an almost pure sand, but in some parts it 
also possesses that disagreeable property of forming a hard crust, which, 
however, is quite superficial. It is only one inch or two in thickness. When 
sowing the Dhah and Babult it appeared to me that the land had not 
been cultivated sufficiently deep to give the seedlings any chance what- 
ever of developing! In many places the soil had not been stirred 2 inches 
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deep. It will he necessary to plough the land considerably deeper than 
this if success is to be attained. It would doubtless prove advantageous if 
some night-soil rould be put on those portions of the land on which it is 
desired to grow trees. This would occasion some initial outlay, but on the 
other hand there would be an earlier return for the capital invested. 
In connection with this subject the following estimate of tost and outtui n 
of Babul firewood which 1 obtained from Delhi, ma) be of interest. 


MemotanaMfu oh Zi-mlntfari KlKlr PlanUnfioH for t'urt* 


Zemin dart 
Kihlr 
Plantation. 


The plantation selected is situated between the second mile of the Agra 
Canal and the River )amna, and the area is 250 x 220 = 5S,ooo square 
feet, or 1*26 acres. The reason for selecting Zemindari in prefeience to 
Government plantations is because a better idea of ^ost of planting, 
etc., on waste land can be arrived at, and if a canal plantation is taken 
the expense would be much higher, for the reason that the phaora would 
be used in place of the plough and the seed w'ould be sown in trenches or 
ridges, and the lines would have to be made straight, and there would 
also be jungle clearance, etc , all of which means extra cost and peihaps 
with no belter result than with the seed sown broadcast and ploughed m. 
The plantation w'as made in 1S87, the land being prepared m the usual 
manner for wheat growing. The reason wh> kiktr has been sown on this 
hand is because it is more profitable than growing crops, principally owing 
to the damage done to crops by cattle let loose at night to gi aze on waste 
land around This plantation land is valued at a >earl> rental of four 
rupees a paka bigah, a btgah being taken as five-eighths of an acie, '1 he 
plantation was thinned out when three \ears old and the owner reckons th.it 
the cost for thinning out w'as about equal ic*thc value of the fuel he received 
and used for his cooking. The plantation was again thinned out when 
five years old, and a profit of ab >ut twelve rupees made, and will again 
be thinned out when the trees are about ten years old when a profit of 
eighty rupees is reckoned on, and the whole plantation cleared when the 
trees are about fifteen years old. Grazing has been allowed since the 
second year, but not for goats till the third year. There are now six hundred 
and eighty trees in the plantation, at the end of fifteen years there will 
remain about tw'o hundred and foity ; and each tree will weigh from seven 
to ten maunds, say seven maunds, only then 240 x 7 = 1,680 inaunds the 
owner will have to sell Delhi is the nearest market for the fuel, and that 
is about 12 miles from the plantation as the carts would have to go; the 
fuel will be cut for three rupees per hundred maunds and carted for four 
mpees. In the estimate below of receipts all expenses have been dcjducted, 
thus for one hundred maunds of kikir he will get at least twenty^seven 
rupees, for this is a low estimate, and deducting seven rupees the value for 
one hundred maunds received as profit would be twenty rupees. 


Kxpmditure. 


Ploughing and sowing 1*25 acres @ R6 , • , 

Rent 16 years® R 7-14-0 per 1*25 acres, or R4 per higah 
Cleaning first >ear 


<1. p, 

780 
126 o o 
12 0 o 


Total • 145 8 o 


At 647^* 
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Rectipts. 


. Thinnings at live years 

Ditto at ten years 400 maunds @ R20 • 

Cutting at fifteen years i,6Ro maunds ® R20 
Grazing at twelve years ® Ri each year • • 

Total 

Deduct expenditure 
Profit on 1*25 acres 
Proht on one acre = R 235-97 , 


M a. p. 
12 O O 
80 O O 
336 o o 

12 0 O 


440 

0 

0 

145 

8 

0 

294 

8 

0 


A, 647a. 


G I. C. P. O.--N0. 78 R. & A.— ai-7*96.-3.ioa-E. H. 
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CHEMICAL COMPOSITION of SUGAR-CANE and RAW SUGARS. 

Note ly Dr. J. W. LEATHER, Agrieultural Chemist to the Government of India^ on 
Results of Experiments at Poona, Cawnpur, Dumraon, and Burdwan. 


COMPOBinON OF SuOAR-CANB and RiW SoOARSi 

1, The experiments on the growth of Sugar-cane which are being 
earned out at Poona, Cawnpur, Dumraon, and Burdwan have two 

principal objects in view. The one is to determine what quantity of Obje^ofte 
manure can be most economically employed and for this purpose differ^ axpertmenu. 
ent amounts of various manures are applied. The second is the com- 
parative growth of different varieties of cane. The annual results of 
these experiments are published in the Reports of the several farms 
named and \iill not be rderred to here. 

2. In eon]unction with these experiments I have this year, as last year, 
made a number of analyses and experiments with the object of determin- 
ing several other points which are of importance. These may be sum- 
marised as follows 


S The amounts of Cane-sugar and of Glucose in the juice. 

The amounts of Cane-sugar and of Glucose in the raw aitgar 
obtained. 

(3) The amount of ** Inversion *’ which occurs during the boiling 
process. 

(4) The quality of the Sugar prepared in the centrifugal machine. 

M The loss of Sugar which occurs during the boiling process, 
ml The total amount of Sugar in the cane. 

(7} The amount of Juice and consequently of Bugar which remains 
unexpressed fri>m the cane. | 

(B) The amountt of Nitrogen and of Phosphoric acid in the Sugar* i 
cane crop. j 
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3 * The AmounU of Caieemeugar and ofOlueoee in the f7«iee.-*The Cane- 
sugar and (ilucose were determined in the juice of six varieties of cane 
grown at Dumraon, in six varieties at Cawnpur and in three at Poona. 

The varieties grown at Dumraon were all manured equally with town 
sweeping and castor cake. 

At Cawnpur five of the varieties were manured with about i,ooo 
maunds of poudrette, but the sixth (** Matna '*) was grown on nine plots 
with different manures, containing very varying amounts of Nitrogen 
or phosphoric acid, these being, however, so far as the Nitrogen is con- 
cerned, very much smaller than in any of the other experiments, and they 
are in all probability too small to produce a really heavy crop. 

At Poona the three varieties were all manure with poudrette contain- 
ing soolb of Nitrogen per acre. 

It is desirable to consider three points in connection •^with the results of 
the analyses of the juice of these vaneties 

(i) The comparative quality of the juice of different varieties grown 
at the same place. 

(3) The comparative quality of the juice of the same variety grown at 
different places. 

(3) The comparative quality of the juice of the same variety grown 
with very different amounts of manure. 

4. The Amounte of Cane^eugar and of Glueoee in varietief grown at the 
0ain«f»la«e.-*ln the two statements Nos. i and 2 are set out the per- 
centage amounts of Cane-sugar and of Glucose found in the juice of the 
varieties of cane grown at Cawnpur and Dumraon. 


Cawnpur. 


Dumraon. 


Statement No. i. 

Stx Vortettes grown at Cawnpur 

Manures . •! 

Cane-sugar . 
Glucose . 

Dhaul. 

Dixchan. 

Saharan- 

PUR1. 

Poona. 

Madrasi. 

Matna. 

Poudrette 

8 o,ooolb. 

Poudrette 

8 o,ooolb. 

Poudrette 

8 o,ooo 1 b. 

Poudrette 

8 o,ooolb. 

Poudrette 

8 o,oootb. 

Vtde 

Statement 
No. 4. 

Per cent. 
1274 
1-25 

Per cent. 
9*68 
1*98 

Per cent. 

“3 

Per cent. 
12*48 
1*77 

Per cent. 
13*80 
1*65 

Percent, 

16*36 

•40 

Statement No. a. 

Six VaritiUs grown at Dumraon manured with of City Sweepingt 

and 6,s6ofh Castor cake per acre. 

Cane-sugar • 
Glucose . 

Mungo. 

Khari. 

Red 

Bombay. 

Poona. 

Samsara. 

Bfaurli. 

Per cent. 
9’55 

1 06 

Per cent. 
1 1*55 

•99 

Per cent. 
13-70 
'95 

Par cent 
12*99 
1*16 

Percent 

13*91 

ri8 

Percent. 

13*01 

•57 

NoTB.-*-Regarding the methods of analysis employed, the cane-sugar was 
determined in one of Sohmidt and Haensoh’s poUriscopei 1 the glucose was deter- 
mined by Fehling't volumetric method. Usnatly two samples of the juice of each 
plot of cane were analysed and the mean of the two taken.— y. 


S. 61-64. 




Ledger^ 


3 


Siigir-Cuie and Raw Sagart. W, Ltaihir.) SACCHARUM. 


These analyses show at a glance how considerable are the variations 
in the proportion of cane sugar and of glucose in the juice of different I 
varieties of sugar-cane, two of them containing only about 9*5 per cent, of 
cane-sugar, v^ilst the Matna (and also the Poona variety as grown at 
Poona, to which reference will be made below) contains nearly t6'5 per 
cent, of cane-sugar. The glucose will be referred to more particularly in 
another part of this note, but it may be here observed that it also vanes 
very greatly indeed — two varieties contain only about *5 per cent., whilst 
the juice ot another contained nearly 2*0 per cent. 

Now, bearing in mind that the cost of cultivation, of crushing, and 
of boiling down the juice of different varieties may be taken as being 
equal in any particular locality, it will be at once apparent that if the SOTts 
of cane which produce poor juice could be replaced by those producing 
rich juice, an enormous benefit would be conferred on the cultivator. The 
juice of the Poona variety is probably not quite so rich as some of the 
varieties grown m the Mauritius, but it is not much below th^ir best, and it 
seems not unlikely, that there are in more than one part of India varieties 
of cane which with a little improvement would become equal to any in the 
world. Moreover, as will bo seen presently (paragraph 5), the evidence 
which is at hand tends to show that transference of sugar-cane to long 
distances is accompanied by a lowering of its quality, and it would seem 
that a search after the best varieties, which arc cultivated in a particular 
province, is perhaps the most important matter to be taken up in order to 
improve the sugar-producing power of that province. 

5 * Juice 0 / the eame Farlstg grown ut differ^t The evi- 

dence at hand on this head is limiteia to two cases. The first is that of 
some cane which was sent from the Mauritius to the Director of Land 
Records and Agriculture, Bombay, two years ago. Two varieties were 
sent, one a white and the other a red variety. They were cultivated in 
>894-95 and again in 1895-96 at Manjri (Pwna) with very liberal 
amounts of manure. They were said to be varieties which produce juice 
containing some 18 per cent, of sugar, whilst thw grew luxuriantly at 
Poona, the juice has in neither year contained anything appioaching the 
aoove Several analyses of the red variety showed only about 10 per 
cent, of cane-sugar and 2*0 per cent, of glucose, whilst that of the 
white variety contained about la per cent, of^ cane-sugar and i*4 of 
glucose. The second case is that of the variety grown around Poona 
and which contains about 15 to 17 per cent, of cane-sugar wd from 1*0 
to 1*5 per cent, glucose. This variety was sent to both Cawnpur and 
Dumracn last year and, as shown in Statements Nos. 1 and 3 , it there 
contained considerably less, namely, less than 13 per cent, of cane-su^r. 
The evidence at hand therefore go'es to show that sugar-cane may euffer 
materially in quality by transference to long distance which entails a 
change of climate, ft may be of course that these varieties, ^ after several 
years of at^imatisation will recover their original qualities, but the 
process is an expensive one, and if g<x)d varieties already e*jstin^ a pro- 
vince, it would probably be better to identify these and extend their culti- 
vation than to transfer varieties from long distances. 

6. iho Juieo of the ommo Variety grown witfi difforon* Jfgftiy* 

Amaunio of Manure.^At Poona one vwiety been grown 
with a variety of manures. The list includes poudrette, cattle manure, 
various oilseed cakes, bones, superphosphate and saltpetre. In xe94»95 
the amount of Nitrogen applied per acre varied from aooB to nearly 
i,ooolb, whilst the phosphoric acid varied from 140 to 9 , 70 on. In 
>89S-98 the amount of Nitrogen applied varied from 130® to ine 

phospjioric acid from soolb to 75ofl>. In neither year was there any 
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Poona, relationobservablebetweenthequalityofthe juice and the amounts of 
manure applied. In 1894-95 the proportion of cane-sugar (viV^ Agri- 
cultural Ledger, Medical and Chemical Series, No. 1, papfe 9), varied, 
i^t it is probable that thp variation was due to causes, quite apart from 
the manuring. 

The analysis of the juice from these several plots for 1895-96 are set 
out in Statement No. 3, and it becomes evident that in the case of this 
aeries of plots, which received varying amounts of different manures; that 
the quality of the juice is maintained almost uniformly throughout. 

At Cawnpur likewise the series of plots, on which different quantities 
of manures were applied, lead to a like conclusion. Statement No. 4 
exhibits the amounts of manure applied and the quality of the juice 
obtained and here again the proportions of Cane-sugar and of Glucose 
remain constant, while the amounts of manure not only varied considerably, 
but were very much smaller than in the case of the Poona plots. 
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first set out the objects which were kept in view. So far as the cultiva- 
tor's palate is concerned, it matters probably little whether his'^rwr" 
contains much or little molasses. Glucose is to him much of the same 
value as cane sugar. In the bazar, however, buyers make a difference 
between **gur which is nice and firm and showing a good colour and 
crystal, and gur of bad colour and softness. The banya who buys 
for either refining or sweetmeat making or for the simple retail of gar, 
has to warehouse large quantities, and during the rains the mass is very 
apt to absorb moisture and run. The higher the proportion of glucose, 
the greater will be the loss, and thus, qu»te apart from the comparative 
value of raw sugars to the large retiner, tne matter is of considerable 
moment to the cultivator in all large sugar-producing districts. To the 
refiner the matter is of still greater moment. Each part of glu^iose will 
prevent an equal weight of cane-sugar from crystaAising. 

Now the proportion of glucose in the raw sugar depends not only 
on the amount present in the juice, but also on the amount which is 
formed during the boiling down process. As in the case of plant juices 
generally, that of the sugar-cane is slightly acid. When a solution of 
cane sugar is boiled with a dilute acid, it becomes •• Inverted, " !•«., 
converts into glucose. The amount or extent of this inverting process 
depends on the nature of the acid, its strength and on the length of 
time the solution is kept boiling. The amount of acidity* in those 
cane juices which were examined, varied somewhat^as will bns seen h'om 
the accompanying statements though it is in all cases very small. It 
IS due to the presence of several different organic acids, and while the 
juice is being boiled down, this acidity causes the inversion of a certain 
quantity of cane sugar. This inversion may, at least in part, be pre- 
vent^. 1 mentioned in my note on this subject last year that a little 
alkali (potash) was added to the juice at Cawnpur before boiling down. 
This year I carried out several experiments witn lime, instead of potash. 
The latter has the disadvantage that it is itself a means of preventing 
cane-sugar from crystallising, whilst lime, in the small quantity used, 
does no harm. The extent to which it prevented ** inversion " will be 
seen presently. In order to determine the extent of inversion, it is 
necessary to compare the relative quantities of glucose in the juice and 
in the *'gur " obtained, and the following Statements, Nos. 5, 0, 7, 8, are 
drawn up with this object. In each is set out first the percentage com- 
position of the juice and of the gwr respectively, and then, in order to 
show at a glance the relative amount of the glucose in the juice and in 
the gar, its proportion per 100 parts of total sugar is printed in thick 
type. 

It will be seen that the proportion of glucose in the juice varies very 
greatly from about 2 parts per 100 of total sugar in the Matna variety to 
no less than 17 in the uikehan variety ( Statements Nos. 6 and 7). In the 
gwrz, these is on the w hole much more uniformity, it is in tne majority 
of cases about 10 to 14 parts per 100 of total sugar, though exceptions 
occur such as the Dikchan gur which contained 23 of glucose per 100 of 
total sugar. 


Owr tethe 
Baapket 

tailor 

eeodeoieiiA 


Acidity. 


*' Inversion " 

naybe^ 

prevented 


* The acidity was determined hv neutralising the jui 
Utmos paper being used as the indicator. The jukse is 
indicator being used in the liquid and cleai 
sible. Cochinaal onve too hurh results and Dbenolohtfa 


juica with standard alkali. 

Us too strongly coloured to 
n any Indicator being used in the liquid aois clearing agents am inad^ 

- Cochineal gave too high results and pbenolphthaltfn u i^nissible sjnes 
the juice contains carbonic acid, The figures reprsseat parts of K. O required to 
neutraliee the acidity of loo pAs of juice. Since the icidity is dDe to a variety of 
acids, this mode of expressing the result is preferable. 
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Statbmbkt No. 7. 


Composition of Juice and ** Guy ” of th$ " Matna ** Variety groten ai 
Cawnpur vsith different manures^ t8gs-g6. 


Manures per acre. 

9 

I 

z 

Cattle dung, 7 tons per 
acre. 

i 

s 

a 

t2 

a 

9 

•0 . 
a £ 

Bone superphosphate, 5 
cwts. 

t 

M 

i 

8. 

1 

t 

I 

ViUi 

] 

i 

10 

1 

1 

li 

II 

No nmnure. | 


Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Per 

cento 

Per 

cento 

Juices 










Cane-sugar • • 

I 5 t 7 

16*90 

17*04 

17*08 

1674 

15*14 

15*03 

16*58 

16*03 

Glucose • • 

•57 

*50 

•37 

•31 

•31 

•51 

•44 

•39 

•32 

I0TAL Sugar • 

16*34 

17*40 

17*4« 

«7’39 

ir«5 

iS ‘65 

15*47 

16*87 

i 6*3 s 

Katio; too parts of 
Total Sugar con- 
tain of Gluooso a 

3'5 

a*8 

n 

»'79 

1*8 

3*a 

a*8 

1*7 

*•9 

Gur^ 






\ 




Cana-tugar • 

7*'Sl 

71*28 

7a'73 

68*76 

72*04 

tg’jo 

7»’74 

71*83 

73*80 

Gluoow 

••54 

10*39 

9'4® 

12*88 

10*57 

I3'96 

10*15 

9*»l 

7*33 

Total Sugar . 

81*05 

81*67 

82*19 

81*64 

82*61 

83*66 

82*89 

81*76 

8ri8 

Ratios 100 parts of 
Total Sugar con* 
tain of Gluooso 

10*5 

ia*5 

11*5 

157 

ia*8 

16*7 

ia*a 

in 

VG 


3 « 
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There is, however, considerable yariai ion in the amount of glucose Cawnipav* 
formed durii^ boiling down. The juke of the Matna variety at Cawn- 

S ur containecT only about 2 parts of glucose per 100 of sugar, whereas 
s gKr contained more than 12 on an average of nine samples (State- 
ment 7 ), 10 parts being thus formed during the boiling process. On 
the other hand, the Bhurli variety at Dumraon had 4 parts in the juice f^umraon. 
and only 6 in the gur, showing a very slight amount of inversion. There 
seems to be no^ clear relation between the amount of acidity and the 
amount of inversion. 

8. It is possible (and perhaps practicable), however, to prevent in a Howto 
great measure this glucose formation. As already indicated, experiments 
with quicklime were made at Cawnpur and Poona to test how far fornStfon. 
success might be attained in this manner, and I must here thank 
Mr. McQlashan, F.C 8., of the Cawnpur Sugar Works, Limited, for the 
interest he took in the matter. In order to obtain the best results it was 
desirable to add as much lime to the juice before boiling as would 
nearly but not quite neutralise all the acidity. If an excess of lime be 
employed, the resulting gur is black and would command no price in the 
bazars, although, as will be seen below, its quality is really not lower than 
that of ordinary gur. To do this, the lime was added in the form of Use of lima, 
‘‘milk of lime, ” (i.e,» quicklime and water made into a thin cream and 
separated from all lumps, stones, etc.) to a definite proportion of the juice 
for each pan operated upon until that portion was quite neutral or very 
slightly alkaline. The remaining portion of juice was then mixed with 
the neutral portion and the whole thus became slightly acidt Thus, for 
example, if it was desired to neutralise f of the acidity, ) of the juice 
which was intended for one pan was separately neutralised with the milk 
of lime and then the remaining b was added, by which means a juice 
was prepared containing only 4 of the original amount of fr^ acid. Or, 
again, it it was desired to neutralise ^ of uie acidity ^ of the juice intended 
for the one boiling was neutralised and then the remaining of the juice 
was mixed with the neutral portion and a juice was obtained containing 
approximately cnly ^ of the original acidity. The process is extremely 
sinmle, and although litmus paper must be employe to determine when 
sufficient lime has been added (it is added by the spoonful), 1 believe 
that cultivators might be able after a very little practice to perform the 
operation perfectly well, assuming, of course, that it should be worth their 
while to go to the trouble to do so. They all know how many •' ghurrae ” 
of juice go to a panful, and hence there is no difficulty in their measuring 
off the right amount for neutralising. The results of the experiments are 
set out in Statement No. 9. 
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It will be seen that in all cases the proportion of glucose formed during 
the boiling process was very much less after the addition of lime. In 
two cases, where only ^ and respectively, of the acidity was left un- 
neutralised, there was practically no inversion. Also when a slight 
excess of lime was employed and all the acid neutralised, there was no 
increase in the amount of glucose. In the majority of cases there was 
some inversion, but much less than when no lime was added. In the case 


Cawagof; 


of the juice of the Matna variety at Cawnpore, the luice was all used up 
before 1 knew how much lime might safely be added. When } of the acidity 
was neutralised the inversion was still considerable, but it may fairlv be 
assumed that if about of the acidity had been neutralised, there 
would have been very liitle inversion. Thus generally it may be said 
that, if lime can be employed, a juice containing a low percentage of 
glucose may be valued much higher than one containing a high per- 
centage, although without the addition of lime or some other neutralising 
agent, this advantage is not necessarily maintained. The Matna variety 
contained a very low proportion of glucose in the juice but this was 
(excepting after addition of lime) of no value, for the gur obtained from ' 
this cane contained a fairly high proportion (about la per cent, vide 
Statement No. 7) under ordinary circumstances. 

Mr. MoQlashan informs me that the sample of which was f limed 
(vfds statement) was better than average or strained rm cost* 

mg about R5-5-0 per maund. 

9 * The Refining of Waggery by the Hand Oentrifiigal jraeaiiie.;^Quite 
apart from any market which may exist for raw sujgar required by 
large refineries, there appears to be a considerable demand for semi- 
refined sugar by small refiners. 

To the poorer class of cultivator molasses or a gyir containing 
a high proportion of glucose, is just as good a f(^ as ordinary gur. 
The feeding value of the two may be said to be identical. On the other 
hand the refiner wants as little molasses (glucose) as possible. The less 
its amount, the less trouble will he have in nis manufacture. It follows, 
therefore, that if, instead of gar beinsr sent to refiners, semi-refined 
sugar be sent and the molasses retained by the grower, a distinct 
economy will be effected. 

This is precisely the state of things which I found around Behea. 
The juice, instead of being boiled down hard to the form of is 
largely converted into a semi«liquid jaggery from which, by the aid 
of Messrs Thomson and Myine’s hand centrifugal, most of the molasses is 
separated from the sugar crystal and retained for local consumption, 
whilst the semi-rehned sugar is sold. I have to thank Mr. Myine for show- 
ing me some of these machines at work and for some valuable rnfornmtion 
on the subject. Doubtless the proportion of sugar crystal obtained will 
vary and depend on the sort of juice and on the method of boiling 
employed. But from what 1 could learn the semi-pure sugar obtained 
amounts to about one half of the jaggery* operated upon, the other 
half consisting of a liquid molasses which, on boiling down, forms a 
gur which is perfectly good for human consumption. The market 
value of the different materials were as follows at the time of my visit 
Ordinary gur la seers the rupee ; semi-refined sugar 6 seers | gwr made 
from the molasses 14 seers. Thus a maund of^ ordinary gur would have 
sold for II3-5-0, whilst if the same quantity of juice had »e*n convwted 
into jaggery and refined in the centrifugal, there would be obtained 


• I 

the 


ly the terin jaggery to the semi-solid mass which is prepared Iw stayiog 
iSg process at an earlier stage than is the case when gur is preparen*. 
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ao seers of sugar worth A3-5-0 and 20 seers of second quality gur of value 
Rl-8-0. The profit would not be quite so large as these figures indicate, 
because of the cost of boiling the molasses down again, but the above 
example will show that it may readily pay a cultivator to convert a part 
of his juice into jaggery and prepare semi-relined sugar from it, instead 
of selling it all as gur. 

The following analyses of samples of semi-refined sugar will illustrate 
their composition. There is in addition one analysis of a sample of the 
gur made frpm the molasses 


Ststbmbnt No* 10. 



Sugar 
obtained 
by the 
Centrifugal. 

Gur 

from the 
molasses 
of the same. 

Suger 
obtained 
by the 
Centrifugal. 

Sugar 
purified 
by wet 
weed. 

Cane-sugar «... 
Glucose 

89-48 

3’34 

657* 

13*81 

93 -20 
i-QS 

96-67 

•89 


92*82 

79*53 

94*15 

97-56 

Ratio: too paits of Total 
Sugar contain of .Glucose . 

3*6 

> 7*3 

3*0 

•91 


Soares of loss 
ofoano 



Brrershi 

eaiBiilatlpB.to 

Si^ 


It will be seen that the gur which was prepared from the molasfes 
was of not at all very poor quality, indeed it was nearly as good as some 
of the gurz which were prepared from juice direct at the farms, 

la aiM 9fBngar fehpih during the boUing down IPreeeee,’-^ 

The loss of cane-sugar caused by inversion has already been dealt 
with. There is, however, another source of loss during the boiling pro- 
cess which 1 have attempted to estimate. Assuming that we have 
determined by analysis the percentage amount of sugar in any particular 
quantity of juice and that we know the weight of the Juice ; and secondly, 
it we similarly determine the percentage amount of sugar in the gur 
obtained and that we likewise know its weight, the weight of sugar in 
the juice employed and in the gur obtained may be readily calculated. 
If no loss (ex^pting inversion which is not a loss in the sense in which 
the word is applied in this paragraph, for if cane-sugar becomes " invert^ ” 
it forms glucose) occurred, the total amount of sugar found in the 
gur should be equal to the total sugar in the juice. 

In making such a calculation, however, it becomes necessary to bear 
in mind what the "errors of experiment " may be. In (he analysis of 
the juice the error may amount to ± *1 per cent, of total sugar t in the 
analysis of theg«f it may amount to db -a per cent of total sugar. Both 
these possible errors are insignificant to the question at issue. A greater 
source of error may occur in Uking the samples of juice and gwr. For 
the former a sample was taken either from the tin cans at eamh mill 
which was done at Cawnpur, each sample bottle of juice thus contalninff 
jtiice from eight different mills all crushing one sort of cane, or tim 
bottle was filled (as at Poona) from the large cisterns, two of which are 
filled as a measure of the juice for one boiling; in the latter case each 
•amplerepresentedaboutpooft of juke. Even with these precautions varia- 
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lions were frequently found toween the composition of the juice of the 
same plot of cane ; this variation sometimes amount^ to 0*8 or 0*0 per cent, 
of total sugaff though in the majority of cases it fell to less than o'4 per 
cent Assuming a juice to contain 17 per cent, of total sugar, a difference 
of *8 per cent between two samples would be equivalent to 4*7 per cent, 
of the total sugar ; we may, however, fairly assume that the mean of the 
two analyses would really represent the average composition of the juice 
of a plot of cane, or that at the most the error would not be greater than 
2-3 per cent, of the total sugar. In the matority of cases, however, the 
difference between the composition of two samples of juice from the same 
plot of cane fell below tnis figure. 

In the case of the gur, the sample could be very perfectly obtained. 
A long iron instrument of semi-circular form, like the one emp.oyed for 
sampling cheese, though much longer, was driven into the blocks of 
gur and on withdrawing it, a circular slice of gur the whole length of 
the cut adhered to the instrument. A portion from the centre of this 
slice was taken from each block (or from one half of the blocks if the num- 
ber be large) and these portions on being mixed together give a very per- 
fect average sample of the gur of the whole plot. It may be mentioned here 
that although gur is quite solid in the ordinary sense/ still the molasses 
do pass gradually downwards and a piece chipped from the top of a 
block might contain less glucose than a piece talcen from the bottom. 
The advantage of obtaining the sample from the very centre will thus 
be apparent. Only one sample of gur was analysed from any one plot, 
but the error of sampling when done in the manner above described 
cannot be supposed to be anything appreciable. In the accompanying 
Statement No. ii the weight of juice, the percentage of total sugar ana the 
calculated weight of total sugar in the juice is placed in the upper 
portion I in the middle portion is stated the weight oi gur obtained, the 
percentage of total sugar in the gur and the calculated weight of total 
}n it. Finally, we have the difference between the weight of sugar 
in the juice and in the gur respectively and the percentage of loss. 



gut 


Statbmbnt No. II. 


Showing Loss which occurs when botltug down Jutee. 



Cawnpur Eiphiminti, 

1 Poona BiPcaiMiNTi. 


Matna 

variety. 

Poona 

variety. 

Madrat 

variety 

Saba- 

ranpurl 

variety. 

Plot 18. 

Plot 19. 

Plot 10 

Plot 81 
(1 boil, 
lag). 

Jung . , a 

Total Sugar per 

t ,807 


>,833 

1,910 

IM-JO 

13,184 

l•, 83 f 

900 

_ cent. 

Do. . .lb 

16*14 

14*15 

I 5 * 4 S 

16*67 

17*1 

10*75 

17*17 

16*14 

m 

4 SS 

437 

310 

1.9O8 

a,si 4 

1,101 

145*3 

Our , a 

T«ul Sagsr par 

StO 

534 

460 

35a 

lipaa 

•.•38 

1,110 

151 

Do. , .ft 

8 i *09 

83*6* 

81*88 

8o*86 

88*1 

89*09 

87 'oa 

87*16 

isc 

446 1 

378 

•84 

1*093 

•,008 

I |943 

I 3«‘7 

OS. pereent. 

- 

SI 

. 5 * 

01 

36 

•75 

ai6 

160 

13*6 

9*3 

xi*6 

■ 0*4 

I 3'0 

11*1 

13*95 

970 

11*80 


been calculated for four plots at Cawnpur and for three 
piota at Poona 1 in addition to which there is the result of a careful experi- 
«wit on one pan of juice made at Poona. 
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It will be seen that usually the loss amounts to more than lo per cent 
of the su^ar s the figures obtained from the Cawnpur experiments agree- 
ing closely with those at Poona. There are two reasons for this loss, the 
one being due to juice which is unavoidablv carried off with the scum, 
whilst the second one is due to sugar which adheres to the cloth lining of 
the mould into which the gtir, whilst still warm and soft, is put. The 
experiment on one pan of juice at Poona was made to determine how much 
sugar is carried of! by the scum. In this case the total loss amounted 
to 0'3 per cent. It was intended to collect all the scum, weigh it and 
analyse It. But it is difficult to do this. As the drainer” witn which 
the scum is separated, is passed from the pan to the vessel in which the 
scum is put, some drips on the ground ; and again the sugar boiler has 
to give the drainer each time a violent shake to detach some of the scum, 
and it thus happens that all the scum was not actually c^ilected. In the 
experiment under notice the scum weighed 24fb. It contained 27*45 
per cent, of sugar and this amounts to 6*0% of sugar. Of the 9*3 per cent, 
of loss, 4*5 per cent, was thus accounted for. But since some part of the 
scum was lost the amount of sugar in the scum may be safely assumed 
to be greater than this ; probably 6 per cent, of the loss would more 
accurately represent it. The remainder must be assumed to be attached 
to the cloth. Now, although it is thus seen that a loss of more than 10 
per cent, of the sugar In the juice is sustained, it happens that that 
portion which goes with the scum is usefully employed. At Cawnpur 
the scum was fed to cattle. At Poona an arrangement exists with the 
man who supplies all the ropes, that he shall have the scum as payment. 
He takes it and prepares gut from if, and considering that it contains 
such a high percentage 0! sugar, it will be evident that, although the 
preparation of sugar from it will entail some little trouble, still it can 
be profitably done. It is a matter of satisfaction to find that this sugar 
is not wasted and affords another example of how economical the cultiva- 
tor is, when by means of patience he can be so. 

II. Th9 Totat Amount of Sugor in the Cana.— As is well known, 
the amount of sugar which actually exists in the cane is far greater 
than that which is expressed by any mill. It appeared nevertheless, 
of interest to make some determinations of the total sugar in different 
sorts of cane, partly because such determinations have not been 
previously made (so far as the writer is aware) for. Indian canes, 
but more particularly because from different sorts of cane very different 
amounts of juice are expressed, and this independently of the exact des- 
cription of mill employed. Last year an attempt was made to determine 
the total sugar in the cane, and also (since we can calculate the amount 
of sugar in the juice expressed) the sugar in the refuse cane ; the sum of 
the two lattdr would form a check on the correctness of the former. It 
has been found impossible, for several reasons, to determine the sugar in 
the crushed cane directly with any degree of exactness, and reliance 
must be placed on the determinations of the total sugar in the cane and in 
the juice. As will be seen, however, these arc probably very near the 
truth and some investing results are obtained. 

It will be well in the first place to explain the process employed for 
the purpose. A succulent plant stem may be said to consist of two 
principal parts, the one is juice and the other is "crude fibre,’* which 
consists principally of cellulose and^ other insoluble carbo-hydrates. 
The former, the Juice, is a watery liquid, whilst the crude fibre ic prac- 
tically insoluble in cold water. It, therefore^ the stem (after bang suitably 
out up so as to admit water to pass among the fibres) be treated whn 
water, the latter will wash away the juice entirely, leaving the ’'crude 
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fibre *’ behind and the latter may be dried and weigheil. In the analyais 
of cattle fodders chemists have usually found it more exact to em- 
ploy hot water in washing the juice or soluble portion from the crude 
nbre. In the case of sugar-cane, 1 have employed (for the purpose 
under discussion, namely, the estimation of the juice and sugar) only 
cold water, for our object is to separate only those matters from the 
crude fibre which are dissolved in the juice, t s , in a cold watery fluid. 

If, then* we thus separate the crude fibre and weigh it, the other portion 
is considered to be juice. Having determined the proportion of juice we 
can, from its analysis, calculate the amount of sugar, or any other of its 
constituents which are present, from the percentage of juice found in any 
cane. Thus, if we found lo per cent, of crude fibre in a cane the difference, 
or 90 per cent., would be juice; and if that juice contained 15 per rent, of 
sugar, the proportion of sugar in the cane would be O90 x 15 -h loo) 13*5 
per cent. As a check on this method we have other evidence. A succulent 
stem, if dried at a temperature not cxceolmg the hotline point of water, 
uill lose its water entirely, and we have remaining what is commt nly 
termed by chemists the " dry matter.” Now it will be evident that this 
dry matter contains the ** crude fibre ” and the sugar and other solid 
substances which exist in the juice If, therefore, to the crude fibre 
we add the amount of sugar, mineral matter and albuminoids fuund in 
the juice, the sum should equal approximately the amount of” dry 
matter/' In the case of sugar-cane juice the greater part of the solid 
matters dissolved in it consist of sugar ; the amount of mineral matters 
and albuminoids are very small as will be seen when examining the 
statements In the example above quoted, the dry matter should be a 
little more than the crude fiore + the sugar or rather nr ore than 23*5 pei 
cent. Thus a check is placed on the determination of the total sugar 
in the cane, which would show what errors might exist in the process of 
analysis. The weak point in the method lies in the fact that only small 
quantities of cane (about i to 3 ozs. cut from 3 or 4 canes) could be 
operated upon, and although average sized canes were chosen for the 
purpose, still the sample thus obtained is much more open to doubt than 
the samples of juice. The method is not supposed to be quite accurate, 
but the results obtained are sufficient for the purpose. 

12. The accompanying Statement No. is will now be readily under* 
stood. All the figures represent parts per 100 parts of fresh sugar-cane. 

Statement No. la. 

The Composition of Suear^cane. 
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Composition 
of sugop-oano 
mm Po^^na 
and Cnwnpur 
oonsldoped 


In the first two columns of the statement are the results obtained by 
the analysis of samples of cane from two plots at PoonB« both of whicn 
are of the same variety, and the result will indicate that the method 
empl(^ed may be relied upon. In the other five columns are the 
results of the analysis of five varieties of cane grown at Cawnpur. In 
the upper part of the statement is exhibited the proportion of water 
and of dry matter in each sort of cane. The second section of the 
statement shows the proportion of crude fibre and of jnice. In the third 
section are 'Ound the proportions of crude fibre, and of sugar, ash and 
albuminoids which existed in the juice, and the sum of these may be 
compared with the dry matter. In two cases the total of the determined 
constituents is somewhat too high and in a third it is a little low, in the 
other four cases the results coincide approximately with the dry matter. 
It will be seen that the proportion of crude fibre varies very considerably, 
some varieties containing nearly twice as much as '^.thers. The per- 
centaqfe of juice, on the other hand, varies from 85 per cent, to about 92 
per cent. 

The percentage of total sugar varies from 10 per cent, to more than 
16 per cent. It may be mentioned here that the best cane produced 
abroad does not contain more than 18 per cent, of sugar, and consequent!) 
it may be asserted that we have in the variety grown at Poona a cane 
which is nearly equal to any in the world. It contains, moreover, a low 
proportion of crude fibre, a quality which, as will appear from the consi- 
derations dlscus^d in the next paragraph, is of some moment. Of the 
varieties grown in the North-West Provinces, the ** Saharanpuri ** contains 
about 15 per cent, sugar, which is high, but the proportion of crude fibre 
is higher than in the Poona cane. The variety ** Matna*’ contains a 
fairly high proportion of sugar but it also contains a vtry high proportion 
of ctud€ fibre. The varieties Dikchan and Dhaul rank far below, for they 
contain low proportions of sugar and high proportions of crude fibre. 

13. The Amount of Juioo and, ooneequonUy, of Sugar wh4oh romalne 
unempreeeed from the Having determined the amount of juice and 

from this the amount of sugar which different canes contained, we may 
now compare this information with the amount of juice and sugar 
expressed. I n the Statement No. 13 is set out, for the same seven sam^es 
of cane as were referred to in the foregoing paragraph, the total juice in 
the cane, the proportion expressed by the mills, and difference or that 
remaining in the refuse cane ; then similarly the total sugar in the cane, 
the amount expressed in the juice and that part remaining in the crushed 
cane ; finally in the third section of the statement the relative proportions of 
crude fibre and juice in 100 parts of crushed cane. A glance at the figures 
in the first section of the statement shows that, whilst there is no very great 
difference in the proportion of juice which the varieties contain, the amounts 
expressed trary enormously; from the cane at Poona more than 70 out of 
91 per cent, of juice was obtained, whilst from the Maina variety at 
Cawnpur only about 45 out gf 85 per cent, was realised. The other 
varieties occupy an intermediate position. At first sight it would be 
suspected that the mills were at fault and that the high proportion of juice 
expressed at Poona indicated that the mills employed there were hitter 
than those employed at Cawnpur. So far as this point is doncarned, 
1 believe that the mills employed at Cawnpur were in several cases 
(8 mills were used) bad ones and possibly better mills would have 
expressed rather more. But this will not in any case account for the great 
differences which were found. From the Poona variety (grown at Cawn- 
pur) 65 per cent, was expressed which is distinctly less than wbst was 
obtained from this variety at Poona, But a comparison of the results of 
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crushing the several varieties at Cawnpur show that, whilst 64 out of 
90 per cent, of juice was obtained from the Madrasi variety, only 45 out 
of 0^ per cent, was got from the Matna, and this under perfectly similar 
conditions as regards mills. 

Statbmbnt No. 13. 




Amount of Juice and Sugar remaining in ike Crushed Cane. 



Poona Cans. 

CAWNPoa Birsai MINTS. 


Plot s. 

Plot II 

Dhsul 

Dikehan 

Matna. 

Saharan. 

purl. 

Madrasi. 

Juice in Cane • . . 

Uo. eipreised . 

91*0 

71*0 

gl*S 

7a*s 

87*3 

51 J 

80*0 

50*0 

ae*s 

4**4 

80*6 

S 7*4 

90*0 

04*1 

Do. in refuse Cane . . 

SO'O 

19*3 

36*1 

33*0 

30*8 

3 fa 

* 5*0 

Total Sugar in Cane . * 

Do In Juice expressed 

10*11 

ia*So 

i6‘3i 

13 * 8 ; 

ia*3i 

ni 

10*38 

053 

14**7 

7*60 

t 4 *VS 

9*50 

13*00 

roo 

Do. In refuse Cane . 

3 * 5 i 

3*44 

S*O 0 

3*85 

6*07 

8*39 

4*00 

Composition of the refuse 
Cane 

Crude fibre . • • 

Juice .... 

10*4 

70‘S 

30*7 

« 0 -J 

ao*i 

71*0 

aS*o 

75 *P 

ari 

7**0 

M., > 
75*1 

* 7 *i 

7a*t 


100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 


If, however, instead of making compansons of the amounts of juice 
the crude iibre and the part it plays be considered, an explanation offers 
itself. 

As soon as the cane is broken and whilst still in the mill, the crude 
fibre may te likened simply to a sponge. The cells which enclosed the 
juice in the original cane are broken and there is nothing to prevent the 
juice from leaving the cane excepting the physical property of adhesion. 
Thus, then, such being the case, the amount of juice which will remain 
with any refuse cane as it leaves the mill, will depend principally on the 
amount of spongy material ; in other words, on the crude fibre present. 
The lower portion of the statement exhibits this very clearly, lor the refuse 
cane of all the five varieties at Cawnpur consisted of sx to 37 per cent, of 
crude fibre and 73 to 75 per cent, of juice, showing that the mills had 
worked very uniformly inaeed in each case. 

At Poona the cane must have been unquestionably better crushed, 
for the refuse cane consisted of 30 per cent, of crude nbre and 70 per 
cent, of juice. It thus becomes apparent that the proportion of orude 
fibre in any cane is a very important factor, for it may be stated as 
approximately correct that the amount of juice remaining in ike crushed 
cane varies erectly vith the proportion of crude fibre in the cane. The 
Matna variety contains about 15 per cent of crude fibre and held 40 p^ 
cent, of juice within its substance when crushed i the Poona variety 
(crushed with an entirdy different mill at Poona) contained 8 per cent 
of crude fibre and retained 30 per cent of juice-^proportions which are 
nearly identical. It will thus become apparent why it is that although 
the Matna variety contained 85 per cent, of a juice containing nearly 17 
per cent, of sugar, it is but a very poor cane for crushing purposes. Of 
the 14 per cent of sugar in the cane only a little more than half was ex* 
pNn^,wheKMintlwca.eoftheSahannpuri and Madrui varirtta. | 
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of the sugar they contained was expressed, and from the Poona variety 
(grown at Poona) the proportion rises to f • It may be said, therefore, 
that it is little go<^ growing a cane with very rich juice if the proportion 
of crude fibre IS likewise high; a low proportion of crude fibre is indeed 
of greater importance than the possession of a good mill. 

14* Thm ^mowni o/ JTlero^an and M^htphorio AHd in 'the Sugar-eane 
Orem, — l^ast year an approximate estimate of the amount of Nitrogen 
and of Phosphoric acid in the sugar-cane crop was made, but it appeared 
to be worth while to make accurate determinations of these two constitu- 
ents, for this crop is generally considered to be a very exhausting one. 
Samples were^ therefore, taken of the sugar-cane, of the green leaves and 
tops of the cane which are not passed through the mill, and of the dry 
leaves which are stripped off the cane when it is harvested. The weights 
of these were also recorded and from this and the percentage found by 
chemical analysis, the weight of Nitr^en and Phosphoric acid may be 
readily calculated. The accompanying Statement No. 14 exhibits the results 
for two varieties grown at Dumraon and two at Cawnpur. The largest 
amount of Nitrogen was taken up by the “ Madrasi ” crop at Cawnpur 
and the largest amount of Phosphoric acid by the " Matna ** crop. The 
amount of Nitrogen in the Madrasi crop is indeed far h-gher than in 
the others; the proportion of Nitrogen in the several parts of the plant 
is high and so also is in the relative weight of green and dry leaves. 
In none of the four cases were the crops so heavy as at Poona. The 
crop of the Poona variety at Dumraon was only about half as heavy 
as a good one at Poona and the amounts of Nitrogen and Phosphoric 
acid in a good crop of cane at Poona may be said to approximate to at 
least ICiOIb per acre each. 


Statbuxkt No. 14. 


Thi Amogni of Nitrogon and Phosphoric Acid in the Sugar-cane Crop, 


‘ ^ 

Dumraon ExpaRiMBNTS. | 

Cawnpur Experiments. 


Poona 

Variety. 

Red Bombay 
Variety. 

Madrasi 

Variety. 

Matna 

Variety. 


Per 

cent. 

Nitro- 

gen. 

Per 

cent. 

Phos- 

phoric 

Acid. 

Per 

cent. 

Nitro- 

gen. 

Per 

cent. 

Phos- 

phoric 

Add. 

Per 

cent. 

Nitro- 

gen. 

Per 

cent 

Phos- 

phoric 

Acid. 

Per 

cent. 

Nitro- 

gen. 

Per 

cent 

Phoe- 

phoric 

Add. 

InfiesbCane 
In g r a e B 
tops and 
leaves . 
la dry 
leaves • 

*093 

•153 

•m 

•049 

•099 

•SIS 

•oaS 

•as 

•336 

•05s 

•lai 

•160 

•046 

Sao 

•550 

•036 

•117 

•aao 

•054 

167 

*353 

•084 

•177 

•388 

Weights of- 
Fiesh cane 
Green tops 
Dry leaves 

Pounds ! 
per acre. 

Pounds 
per acre. 

Pounds 
per acre. 

Pounds 
per acre. 

4 

1.000 

1,800 

48,000 

8,480 

4.960 

53>oo4 

16,725 

«, 48 o 

31 

li 

U76 

I« 67 I 

In Cane • 
Green tops 
Dry leaves 

Pounds 1 
per acre. 

Nitre- 

gen. 

Pounds 
per acre. 
Phos- 
phoric 
Add. 

Pounds 
per acre. 

Nitro- 

gen. 

Pound 
per acre. 
Phos- 
phoric 
Add. 

Pounds 
per acre. 

Nitro- 

gen. 

1 Pounds 1 
'per acre. 
Phot- 1 
phoric 1 
Add. 

Pounds] 

psrncrs.l 

Nitro- 

gen* 

Pounds 
per sere. 
Phos- 
phoric 
Add. 

is*e 

lys 

•0*4 

ss-s 

8-S 

lo^s 

!i:i 

i6’6 

850 

io*a 

7*9 

a4’3 

I9’l 

19*5 

141 

IS'O 

87*0 

80*0 

187 

s8*6 

80*0 




^■6' 

43 '» 

-liKlj 

1 S8*8 

-igg- 
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CoNCLuaioa. STCSS 

1 (. We may now summarise briefly the results obtained up to the ^l&SaM. 
present on the subject of sugarcane — 

(i) It is evident that the juice of different varieties of cane 
contain very different proportions of sugar ; further that this proportion 
of sugar IS not materially affected in any one year by any description 
of manure or its amount. This proportion of sugar in a cane may be 
affected seriously by a change of climate. 

(a) The proportion of glucose in the juice of different varieties 
varies ccnsideraDly ; this proportion is increased, in some cases, largely 
during the boiling process ; but that this ** inversion '* may be prevented 
in a great measure by the addition of lime. It is also probable that 
cultivators could easily be taught to 'Mime” their juice, if there were 
any call for it 

(3) That during the boiling down process there is a loss of about 
10 per oent. of the sugar which is in the juice operated bpon. most of 
which is carried away in the scum. This sugar need not. however, be 
lost in the economic sense. It may be fed to cattle or (as at Poona) 
some at least of the sugar in it may be recovered. 

( 4 ) The amount of juice and consequently of sugar also which 
remains unexpressed from the cane, depends on the proportion of crude 
fibre in the cane. That, therefore, it is aesirable to grow varieties of cane 
containing a low proportion of crude fibre. The amount of sugar 
remaining in the crusned cane may be as much as nearly one half of 
that in the cane or it may fall to as low a proportion as^. 

t5) The amounts ol Nitrogen and of Phosphoric acid taken up 
by the sugar-cane crop will vaiy from some 4olb each (or less in poor 
crops) to about loolb in such heavy crops as those grown at Poona, 
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Measures, legal and sanitary, adopted hy European countries to oppose the 
introduction and spread of cattle plague, considered in relation to the 
circumstances of cattle disease as prevailing in India. By Dr, K. MOLeod, 
Bengal Medical Service. 


A . — Before proceeding to discubb the particular legal and sanitary 
expedients adopted in Europe to guard against the invasion and spread 
of infectious cattle diseases, there are one or two preliminary considera- 
tions which have a most important bearing on the whole subject to be 
noticed. 

1.— Are the diseases, against whose ravages it is sought to protect 
cattle, capable of spontaneous development in, or always imported into 
the country, province, distiict, or locality ? If the diseases are produced 
by circumstances permanently abiding in, or apt occasionally to arise in 
any area of country, from whatever cause, the problem of protecting catlle 
residing within that area from their influence is entirely different and dis- 
tinct from the question of preventing the importation of these diseases into 
the area. In tne one case the question is,— What circumstances or causes 

g revail or arise in the area to give origin to disease 7 In the other case,— 
iy what methods is disease apt to be introduced into the area? The 
difficulty of the first question is infinitely greater than that of the second. 
It is in fact an inquiry into the primary or immediate origin of the dis- 
eased conditions under consideration. We can, for example, in most 
cates easily ascertain how small-pox, measles, or scarlatina are imported 
into a locality or household, but it were a very different matter, if the idea 
off importation became from any cause impossible, to ascertain the local 
causes of an outbreak. It is comparatively easy — a matter of mere care 
and detail— to exclude an importable malady,^ when all the possible 
means of importabllity are known ; it is utterly impossible until all the 
conditions of the development of an indigenous or endemic malady are 
known to prevent its occurrence. j 

Now, with reference to Europe, universal tMlimony aud scientific 
research have established that the ” rinderpest is indigenous to, or at 
the least always prevailing in, a limited area, namely, the Steppes of 
Russia, and it is unhesitatingly declared by every other country in Europe 
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that this formidable and fatal disease is not capable of spontaneous gen- 
eration in their territories ; but when it appears is always due to importa- 
tion. The specific routes and means of importation are laid down, and 
instances of importation are abundant. Indeed, it is laid down as a 
preface to all regulation, as an indisputable principle of legislation on the 
subject — by all European countries except Russia— that is only by impor- 
tation, and by no otner means, the disease can arise ; and even when the 
precise means of importation remain undiscovered, as in the case of Eng- 
land in 1865, this is rather attributed to a failure in the attempt to trace 
the evidence of importation, than to the possibility of the disease arising 
in any other way. All the laws and regulations of European countries 
proceM upon this axiom, and both reason and experience show that if 
the disease, when once imported, can be promptly and completely stamped 
out, there is nothing further to fear. 

The preamble to the Austrian regulations distinctly states that the 
objects to be attained are— 

(1) to prevent the plague from being introduced from the land of 

its home, and 

(2) to destroy the imported plague as quickly as possible by des< 

troying all the ** vehicles and organs of the contagion. " 

In India we have not, unfortunately, a fundamental principle of this 
sort, clear and precise, to proceed upon. On the contrary, all is vague 
and dark. We know not, and we can never ascertain, whether our plagues 
were in the first instance imported or not. All we know is, that they 
spring up and ravage from time to time here and there. There is posi- 
tively no evidence, and 1 can't see or conceive the possibility of obtaining 
any, to show whence and how these plagues arose. My own impression, 
derived from a close study of all ihat has hitherto come to light on the 
subject, is. that these diseases are entoofic in this country, spontaneously 
generated by conditions inherent in the soil and climate, and not owing 
to importation from without ; that in fact we are in the position of the 
StepTCs, and have these diseases as permanent residents in the country. 

We are seldom or never free of them. Year by year they break out, 
sometimes here and sometimes there. Whether originally of foreign origin 
or not, they have now established a firm hold ; and if not universal within 
the area of Hindostan, are nearly so, inasmuch as if we take a certain series 
of )ears, few places will not have been visited by them. 

Our position is, thus, one of much greater difiiculty than that of any 
European country, not even excepting Russia, for the greater part of 
that country is similarly circumstance as regards rinderpest to other 
countries of Europe 

In place of a single all-important leading principle of action there 
is doubt, imperfect information, and positive ignorance. Knowledge, 
thought, and experience have been accumulating on the subject in Euro- 
pean countries since the beginning of the 18th centui^ ; in this country 
the subject has been overlooked till within the last few years, and 1 thinic 
I can safely aver that no single outbreak has been thorooffhly and ex* 
haustively investigated from its beginnmg to its termination. It is of 
the utmost importance to know what the precise nature of the disease 
has been and tne prqpi« e loss of cattle ; but, for purposes of sanitary legis- 
lation, the origin and progress of disease— its precise and minute history of 
rise and spread from beginnina to end— are far more important d^derats. 

This can only be obtained by special investigation, and can oiily be ex- 
hibited by a detailed narimUve of tne particular outbreak from bmnning 
to end. Such nairatives are absolutely necessary in order to famish clear 
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evidence of the behaviour of the diiease aa an epizootic on which to found 
preventive action. In Europe, as 1 shall show, preventive action has com- 
pletely superseded medicinal appliances, and has in numerous instances 
proved successful. In this country, though from scraps of information 
obtained from various quarters certain leading facts have been made out, 
the natural history of plagues has not been studied with that particularity 
or detail which is absolutely necessary to render it a basis for action which 
may interefere with personal liberty or private as opposed to common 
interests. 

Two facts, however, of exceptional importance stand out prominently 
among a host of conjectural or unproved assertions. They are 

ist — That a particular area of country, be it a province, district, sub- 
division of pergunnah, is only attacked or invaded occasionally , that is, 
that although these diseases arc apparently permanent in the country, 
they are not permanent in any particular segment of it. 

znd * — That the diseases are contagious and infectious. 

I have elsewhere adduced satisfactory proofs of theqe statements, but 
it is still unascertained in what manner these diseases, universally believed 
to be contagious, effect their entrance into a sound locality and now they 
spread in it. Ihese points can only be determined by closely watching 
and following up the disease ; but, given an infectious disease or diseases, 
and a series of areas in which thev do not reside permanently, the problem 
of prevention and limitation is placed on a more promising footing, and 
the object to be accomplished becomes clear, namely, to prevent the inva- 
sion of a sound area by a highly contagious disease. The measures by 
which this object is to be attained will then depend upon the circum- 
stances of the country, its inhabitants, and cattle. This leads me to the 
second consideration, which 1 would dwell shortly upon. 

11. — The purposes for which cattle are employed, and the manner in 
which they arc bought and sold, housed, grazed, herded, moved about 
and fed, in the fulfilment of these purposes, are most important consi- 
derations, as affecting, isU the m^es in which they may contact conta- 
gious diseases ; and, and, the laws or rules which may be imposed to 
prevent or limit that result. Here again, between Europe and India, 
thm is a most fundamental difference. In Europe cattle are used 
primarily for food. Subordinate to this is the use of their skins, horns, 
tallow, etc. Next in importance is their use as givers of milk and the 
various dairy products derived from it; and jrd/y, in some countries 
they are used as beasts of draught and burden. 

The use of cattle for food involves— 

(i) a constant desirucUon of them, the number destroyed depending 
upon the nuniber of consumers ; 

(a) a systemstic breeding for the purpose of supplying the constant 
demand, ^ . 

Thi| necessitates herding on a certain area, for the greater numwr 
Aat catf be produced on a certain area the more profitable. It alM 
involves association and contact, which, however, need not extend b^qnd 
the single area or fans* It is easy to see how this particular condition 
favours the spread oi infectious disease. j. , 

3* Most commonly the farm on which breeding is most 

extensivdy conducted does not supply sufficient provender for fattemng. 
Accordingly cattle are transferred from one farm to another, and 
one prepnetpr to another, for this purpose. This takes pla<» through the 
medium of lean stock markets, Cattle here come from diSemt ppmts, 
are associated closely for a time^ and then dispersed to other pieces. 
This ie a most potent means of spreading infectious disease. 
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1 . The use of cattle for agricultural purposes involves them in condi- 
tions which vary with— 

(n) the character of the country, dry or wet, inundated or 
the reverse ; 

(6) the kind of crops cultivated ; and 

(^) the season of the year. 

It is obvious in the first place that there is no systematic destruction, 
nor any loss beyond that caused by wear and tear and disease. Demand 
for new stock will therefore vary with the loss from these causes, and can 
seldom or never habitually eoual the demand when animals are system- 
atically destroyed for food. Supply, which means breeding, movement, 
markets, importation, etc., will therefore be less, if, however, the traffic 
in cattle is necessarily less, the village system which obtains all over the 
country affords a means of promiscuous and universal communication 
among cattle. 

The cattle of one village are always herded and pastured together, 
though housed separately. Where large maidans exist between several 
villages, the herds of these constantly come into contact. During the 
cultivating and gathering seasons (spring and harvestl the cattle are 
driven along the same roads and paths, and meet in the same fields and 
hhils. Communication is absolutely unimpeded, and even more so than 
in Europe, where separate farms impose a sort of isolation. The only 
isolation existing in India is in inundated districts and tracts during the 
rains, when every village is an island, and cattle are either housed and 
fed on rice, straw, or pastured in herds on some pasturage which happens 
to be above water. A practice prevails in some places of herding the 
cattle of one or several villages, and sending them for pasture to some 
distance when work is not urgent. In other cases the farm of a village or 
family may be at some considerable distance from the bari or home, and 
at sowing and reaping times the cattle are driven thither and housed 
together m considerable numbers. 

All the buying and selling is done in the h&ts so numerous all over 
the country. Cattle are driven to them without rule or restriction, and 
may be sent to half a doxen different h&ts, or the same over and over 
again until they are bought. 

When cattle die they are thrown into a stream, khal, or river, or upon 
the open plain. The hide and horns may or may not be removed by 
mockts^ but the carcass becomes a prey to crows, vultures, jackals, 
and dogs. It is of importance to note that crows and dogs may come in 
contact with living cattle. Crows frequently settle on live cows and pick 
their nostrils, ears, or tails. 

The foregoing imperfect sketch of the circumstances under which 
cattle exist in agricultural districts will illustrate sufficiently — 

(/jf) the enormous facilities for the spread of infectious 
diseases ; and 

{and) the difficulties to be overcome in prescribing sanitary 
restrictions. 

a« The use of cattle for burden involves— 

Usi) constant movement and change of place ; 

[and) various and incessant contact with other cattle. 

1 need not enlarge on this head, for the facilities which the use of 
cattle for draught and burden (and in this country they are almost the 
only beasts of ourden) afford^r the importation and spread of disease 
are sufficiently obvious. 
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3. The use of cattle for dairy purposes involves in most cases— 

(ist) herding and common pasturages ; 

{jna) housing in considerable numbers ; both these con- 
duce to spread disease. 

4. Cattle are only used for food on a large scale in Calcutta^ and 
places where European troops reside. 

The animals are recruited from a wide area by agents or drovers, 
collected into herds driven along roads, and finally sold to the cotiimis- 
sariat and to butchers. 

Disease by this means may be scattered far and wide. 

5. The trade in hides is mainly conducted by mochis, and unless 
the skin is destroyed by some eruptive disease, it matters ng/ whether the 
animal have died of infectious disease or not. This unrestricted trade 
in hides may spread the disease. 

Lastly, cow manure, which in cases of cattle plague contains the 
contagious principle, — whatever that may be— is. in this country, collec- 
ted, caked, dried on the walls of houses, and applied to the floors once a 
day or oftener. 

If in Europe the importance of cattle as an article of food compels the 
attention of rulers to their diseases and the prevention of them, in this 
country their importance as the only available means of growing food and 
conveying agricultural and other prrxiucts gives this subject a still greater 
claim to the attention and concern of Government. 

111.— The habits, inteiests, and even prejudices of a population arc 
important considerations in coming to a runclusion as to imposing res- 
trictions which may interfere with either. This is a general principle 
which 1 need not illustrate, and only state here for the sahe of complete- 
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The foregoing heads comprise all the conditions which govern the pro- 
blem of checking the origin and spread of cattle plague. A thorough 
knowledge and due weighing of all the points which they include is neces- 
sary to come to a just conclusion. In this country nearly all the labour 
upon which the life and prosperity of the natives aepend is performed by 
means of cattle, and it is a matter of the greatest difficulty to adjust the 
balance between, on one side^ the evils caused by diseases, and good to 
be obtained by restrictive measures, and, on tne other, the evUs which 
may be caused by what interferes with habits, prejudices, private interests, 
nay, the very means of bare subsistence of the natives, so that the 
greatest good may ensue. 

The jgreatest good in this case to be expected is— the greatest po^ble 
dimlnutiOT of the evils of cattle plagues, with the least possible inter- 
ference with the private interests and industrial pursuits of the people. 

B . — I shall now proceed to examine in detail the various sanitary jw- 
pifdients which European nations have adopted to thwart the invasion 
and spread of cattle diseases, considering in succession the applicahility 
of eacnto India. 


MeamM to MBABUnm ADOPTED TO PEETENT ESTEP 

^ INTO THE COUSTET AEE^ 

quarantine, and (s) inspection. 

to luM These measures are applicable only to an area of country in which the 

dots nol pirmantHtly rtsidt. They do not, therefore, apply to 
India as a whole, because thm is every reason to believe that theee giseases 
do permanently reside within its boundaries. 

Until we know more of the precise {dace of origin and laws of progress 
of thm diseases, it is impossible to say whether {Mirticuiar ateae» witricte, 
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or provinces might be preserved by interrupting the progress of an 
invading disease. 

In Europe the data are clear. Plague is bred in the east and south- 
east, and inarches with the tide of commerce or war, north, south, and 
west. It IS simply a question of special arrangements, special establish- 
ments, artificial hindrances to importation and mtercourse until by means 
of careful inspection the absence of disease has been ascertained, and by 
permitting lime for its development, proved. 

The quarantine rules of Austria and Prussia are very precise and strict. 
They vary, however, with the actual absence or presence of neighbouring 
disease. In the latter case, precautions are redoubled, and the period of 
detention of cattle on the frontier lengthened. In great emergencies 
importation of cattle or products is altogether prohibited, as 'n France 
and Belgium in 1866, and into Ireland and Lewis in 1865. England 
possesses a natural barrier in the German Ocean, and careful inspection 
at the ports of embarkation and debarkation, with powers of preventing 
either, or ordering the slaugl ter of cattle, are principally relied on. 
Slaughter of cattle at the port of debarkation, and special foreign cattle 
markets have been proposed to the same end. It is obvious that all 
depends on the perfection of the means employed both in power and 
application. 

In India a habitual quarantine system is not indicated, nor indeed 
practicable ; and so innumerable are the paths and channels of communi- 
cation that habitual inspection is equally impossible. 

Nothing has as yet appeared in the history of these diseases to show 
where, aver the whole country, a line can be drawn, until a definite place 
or places of origin can be shown, or a definite line or lines of travel, the 
idea of quarantine is simply absurd* 

IL^MEASUBES ADOPTED WHEN THE DISEASE 
HAS APPEABEIK BUT NOT SPREAD 
WIDELY. 

(1) Oieina noMee.— This is a matter of primary importance, and 
absolutely necessary, when it is the duty of the executive to adopt certain 
measures. It is still more important when these measures are found by 
experience to be more efficacious when the disease first appears, the cases 
are comparatively few, and the infected area limited. The notice is to be 
given by the proprietor of the cattle, or by the attendant or conductor to 
ttie police or civil authority of the commune or district. Severe penalties 
are in most countries of Europe attached to the neglect ox this all* 

, important step. 

Neglecting to give notice to district authorities might arise from (i) 
atmple neghjgenoe. (a) designed concealment in order that an owner 
mignt seU his cattle, or to avoid the trouble and worry of restriction and 
special arrangements. These motives are of the selfish kind which 
prompt men to consider their own individual interests before the public 
weal. The precise nature of the ** duty of giving notice/' will vary with 
(lithe circumstances under which notice is expected to be given. It is 
obviiairiy out of the question to expect that, at any rate in tiis country, 
every case of sickness or death amongst cattle should become the subject 
of formal report. In most countries the matter is left to the intali- 
gence of the inhabitants, who, under penalty which miy attach to their 
neglect of reporting the existence of ** the plMue/* are left to judge of 
•what may appear suspicious attacks.** In Pnissia the matter is more 
rigidly defined, It is considered suspicious if at any place two beasts 
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died within fourteen days out of a stock of about fifty head, or three or 
more out of a larger stock.’* When the plague is known to rage in a 
neighbouring country or district, notice of the “ smallest trace of sick- 
ness” IS enjoined. In ordinary circumstances, the occurrence of sus- 
piciously numerous cases of sickness or death would justify or suggest 

D information * vi\ien the plagut rtiges, one case of sickness or death 
be sufficient warrant for notice 

i2)TUE AREA AND CORRESPONDING CIVIL 
AUTHORITIES WITHIN AND TO WHICH 
NOTICE 18 TO BE GIVEN. 

In nrdinary the Police divisions of a country and the 

corresponding executive authorities naturally point to the ^limits and 
direction within which and to whom notice, information, or rdpbrt should 
proceed. Most countries direct notice to be given to the Police or, Magis- 
trate of a distrct. In Saxony notice goes to the Pest Commissioner, in 
Austria to the Cattle Plague Commission ; while in Russia information 
IS to be given to the lieadi of villages, through ih*m to the rural police, 
who transmit to the supenot local authorities 
In exUaordinary eireumhtanoes the country may be divided, as in 
Austria, into cattle plague distiicts or special areas with corresponding 
special officials to whom notice is to be gWen In England the duty ol 
giving notice is left to the sense of the people, and the Veterinary 
Surgeon or special Inspector will be the first to obtain it, thence the 
information proceeds to the civil authorities (Magistrates) or to the Privy 
Council 

( 3 ) THE END TO WHICH THE GIVING OF NOTICE 
CONTRIBUTES. 

Whatever that end may be, whether (a) for mere information, (h) for 
ordering investigation, {c) appointing special agencies or arrangements 
for treating the sick cattle or exterminating the disease, the importance 
of obtaining earliest information cannot be overrated. In this country, 
most commoni) the disease has gained complete possession of a district 
or Bub-division, or is actually on the decline, before the civil authorities 
are aware of its existence, and I am satisfied that many an outbreak 
occurs which is not heard of at all It is thus impossible to trace the rise 
and progress of the disease, or to bring special investigation or treatment 
to bear upon it until it has acquired such a hold of a large area that it is 
next to impossible either to out whence it came and now it proceeded* 
or to extinguish it, or limit its progress In Veterinary Surgeon 
Thacker’s report on the murrain of Madras, several instances occur of 
his being informed of a disease among cattle in a certain locality, and 
finding on proceeding there that it had passed away 1 Many obstacles 
exist to receiving early notice of outbreaks in this country, principal 
among them— i— ’the apathy, suspicion, and prejudice of the p^pie $ 
3 — the absence of that governmental or police discipline which exists in 
countries Of the continent of Europe: 3 — the small number of cfTil 
officers compared with the vast population : 4 — the large areas of districts : 
5-4he want of public feeling as opposed to private aelnshness op the part 
of landholders. 

If anything is to be learnt or done with reference to cattle plame* and 
in this country the plan of action remains to be determined on the baab 
of the behaviour and nature of the disease, early information is a sine gua 
non, Thechannelof information would be— I— the heads of villages or 
samindanes : a— the Police : 3 — the Magistrate. 
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2. jfi«pMNon.-This involves a special skilled agency, and whereas 
the last paragraph described a spontaneous system of information pro- 
ceeding through the ordinary paths of official communication, or received 
by a special individual or department, this contemplates a definite ^means 
of seeking for information The latter may or mav not be associated with 
the power of ordering measures either already laid down by law or devised 
to meet circumstances as they arise. 

In England inspection vested i^ith powers defined by Act of Parliament 
and orders in Council is the chief means employed against the rattle 
plague. Inspectors appointed by the Clerk of the Council for the Metro- 
politan Police district, by the Justices for petty sessional divisions, Mayors 
of boroughs, etc., are entrusted with powers of visiting, inspecting, kill- 
ing, disinfecting, secluding, etc. These Inspectors are in most cases 
Veterinary Surgeons. 

In Prussia an Inspector of sound cattle and a Superintendent of sick 
cattle are appointed, who, under the direction of the civil authorities, examine 
cattle sound and sick, and carry out the laws and regulations defined by 
Government. 

In Austria local Inspectors arc appointed for examining herds, issuing 
passports, examining cattle, granting certificates, and in addition 
** guards ’’ are entertained for carrying out quarantine and other sanitary 
regulations. 

In France and Belgium inspection is performed by the Police, assisted 
by Veterinary Surgeons. 

In Russia, also, the Police and Veterinary Surgeons are associated in 
the duty of inspection. 

In Saxony the Police and Pest Commissioner or Commissioners are the 
active agents in investigating disease and applying remedies. 

In every country special skilled agency is thus recognised and em- 
ployed for the two-fold purpose of investigating diseases, and directing the 
application of remedial measures. 

These are the two main objects of special skilled agency, and the 
amount of-such agency will draend on the circumstances of the country 
or time. It is evident in the first place that the agents must be competent, 
that they should possess a sufficient knowledge of cattle diseases and 
their treatment, so as to be able satisfactorily to investigate and describe 
the one and apply the other : 2ndly, that they should be vested with 
certain defined powers of interference, or better, perhaps, should, as skilled 
advisers, be aole to command and put in motion the ordinary civil 
authorities ; and that when disease abounds their number should 

be increased. 

In this country, except the employment of one Veterinary Surgeon 
for a presidency or province, nothing in this direction has yet been done : 
yet seeing that little can be expected from the intelligence or public 
teeling of the inhabitants, and that already existing establishments have 
daties enough and to spare assigned to them, spec»l agency is peculiarly 
indicated. 

If anything is to be systematically learnt or done with reference to 
cattle diseases, the whole time and attention of qualified men is needed, 
and as yet such men cannot be found. The experience of Madras proves 
that one man's services are utterly inadeouate to the demands of an 
extensive area. All other countries have tneir Veterinary Surgeons t in 
this there is no native who has the smallest pretension to a scientific 
knowle^e of the diseases of cattle, and European Veterinary Surgeons 
are few and their services expensive. I'he proposal of Veterinary 
Surgeon Farrell, which has, to a ceruin extent, received the practi- 
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cal sanction of Government, to have natives properly instructed in 
veterinary medicine is therefore a necessary preliminary to any step in 
the direction of bringing skilled agency, to bear on the investigation or 
management of these diseases. 

The experience of England shows, x$t^ that the earliest notice of the 
existence of the plague came through Veterinary Surgeons in com- 
munication with a special department; and, that the most reliable 
information of its progress, peculiarities, and spread was obtained by the 
same means ; and, jrd. that the incompetence of many of the men appointed, 
for the demand exceeded the supply, was a most potent hindrance to 
efficient dealing with the plague while, therefore, the considerations 
1 have adduced above would strongly point to the advantages of special 
agency, the absence of suitable agents is the first thing to bf!' taken into 
account, and until such exist, the ordinary executive police agencies in 
existence must be employed, assisted by any medical advice which civil 
surgeons or native doctors can give. 

In Austria both human and veterinary medicine are learnt .ind prac- 
tised by the same individuals, and it is worth considering whether our 
native doctors might not obtain in addition to what they are already 
taught a sufficient amount of instruction in the diseases of domestic ani- 
maU to render them capable of employment in cases of emergency, and 
until a special veterinary department exists, the medical department 
might, as it has, to a certain extent, already done in the person of civil 
surgeons, direct investigations, receive and compile reports, and generally 
fulhl the functions performed by Pest Commisstonefs in other countries. 

3« ProviBBofiol BffMvraffon of oaMitf.— 'Ihis measure is adopted previ- 
ous to the formal examination and identification of the disease, and con- 
sists in carefully keeping sick cattle separate from sound. 

In Prussia the duty is minutely defined. The suspiciously sick are 
forthwith to be isolated, sound cattle removed, and the stable locked up. 
No beast is to be used for draught or field work. 

In other continental countries similar precautions are enjoined. 

When the case of sickness is suspicious, and the system of isolation 
is practised and enjoined, this precaution is obviously a most necessary 
one. It proceeds on the assumption that the disease is infeciioust and 
the seclusion and separation cannot in this case be too complete. 

4. of the dtaaoBe-— It is pUlnlf of the highest importance, 

as soon as jpoisible, to determine what the disease is, as on this will de- 
pend the ordering or not of future measures. 

Accordingly, in continental countries the civil authority or author* 
itiea to whom notice is given are enjoined to associate with themselves a 
Veterinary Surgeon and to proceM to the spot to acquaint themselves 
with the exact state of matters. Not only must the sick animals be care- 
fully examined, but any animat that has died is directed to be examined 
and in Saxony and Austria a diseased animal may be killed for that 
purpose, or disinterred as in Russia. For identification a skilled observer 
18 ODviously required, and the sooner it is done the better. In this 
country this duty will ordinarily, in the absence of other skilled advice^ 
fall to the Civil Surgeon. In order to assist in this important duty it is 
highly desirable to diffuse among officials and peculation a sufficient 
amount of information as to the nature and features of infectfous or Mifagitfir 
cattle diteases, to enable them to identify these^ and to dmivttiih 
what is harmless from what is dangerous as regards other cattle. 

O.S 90 ^ 
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This is done by concise descriptions append^ to moat of the 
instructions issued by European Governments. In this country all that 
could be done in the circumstances has been already done in the way of 
disseminating information, and there shou d be no difficulty in recognising 
the nature of «f iroofiw. I'he instruction of the population in this matter 
will also materially contribute to stimulate attention and prompt the giv- 
ing of notice 

5* Vroetamution and rrport — The disease identified,, the next step is 
to (l) apprise all the inhabitants of the district of its existence; (a) 
aoiuaint the higher authorities ; and (3) either directly or indirectly warn 
neighbouring districts. 

When special agencies exist, their aitention and services are now put 
in request. 

6. Tvotatton of nick and neparaHon oi iieaifair.'-'lmmediate separation 

of sick and healthy is the first measure eniuined. In most cases the sick 
are left in their stables, and the healthy removed elsewhere. This is the 
rational proceeding, and should be repeated as often as sickness 
re-appears. The disposal of the sick uill depend on the rules in force or 
the will of the In&pector, Commissioner or Commission, or responsible 
authority. The separation of the healthy must be complete — separate 
stables, separate pastures, separate attendants — and, if the nerds are large, 
it is found convenient and useful to split them up into sections completely 
separate from each other. In a country divided into farms this prooming 
is comparatively easy ; but where, as in this country, there is a community 
of pastures, etc., separation must be a more difficult matter. In this case 
the people must combine to carry out the idea of seclusion of sick and 
separation of sound cattle. The precise means can only be indicated 
by one ascertaining the circumstances of the case on the s|^. Removing 
the sick and leaving the sound in their old stables and pastures has been 
advis^ and practim, but it only subjects the sound to any contagious 
influences which may reside in the locality or may have proceeded from 
the sick. , . , j , . 

The distance to which the sound are removed will depend on the space 
at disposal, but the greater it is the better; in Prussia quarantine staples 
are ordered, to which suspicious cases are sent. 

7. looUtHon of infected This is done on the continentlby means 

of sanitary cordons, circles of observation and restriction drawn round 
infected areas by means of guards, police— military or spwial— by which 
aU communication^ except what is absolutely necessary, is interrupted. If 
this, system is possible, and thoroughly carried out until the disease tiM 
•peiit itselHii the locality or been otherwise stamped out, nothing can be 
more ^ectual, but the sacrifices involved are most serious.^ Teraonal 
liberty is compromised and commerce impeded, because no individual nor 
article can be allowed to go out of the area nor anything reemved 
into it, except what has been deposited by one set^ of persons and 
edved independently by another. Even clergy, medical men, and mid- 
wives must change their clothes and disinmt in passing or re-passing 

thecirde. .... * * 

Without entering into a discussion, I have no hesitation m saying that 
this system is perfectly impracticable in this country. 

t. !s apart of thecordon syrtom and 

inspection to ascertain that no boast has been removed. In Austtia the 
process of making the census is minutely laid down so as to l^vMt con. 
Veyanos^ inlMtion from sick to sound ; And census of 
dimricte is also to be mode, so as more effidontly to oonml the mmre* 
mente of cAttle. 
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Measures adopted to oppose 


9. fttopjping of fna/rket§ and aU movementu of oatUe wfiMn infected 
orea.-Tliis measure is a part of the cordon system on the Continent and 
in England, is left optional with the magistrates of counties in session. 
It constitutes the principal recommendation of the Cattle Plague Com- 
missioners, after taking minute evidence on the subject from all persons 
concerned. When cattle are used for food, it is obviously a more severe 
measure than when they are used for draught or agriculture. 1 can see 
no difficulty in prescribing a measure of this sort in this country, pro- 
hibiting the driving of cattle to hats within an infected area during the 
prevalence of cattle plague. 

If agricuUurnl operations are not in progress, there can be no imme- 
diate need for purchasing ; and if agricultural operations are in progress, 
the purchase of cattle to supplant those which die might be ma^iagra by 
a special agency under precautions. 

Stopping the movements of gharries, in other Hords, the conveyance 
of produce, is a more serious consideration. If boat conveyance is pos- 
sible, the difficulty is less, or vanishes, but otherwise, it becomes a matter 
of serious doubt whether movements of draught cattle can be, under any 
circumstances, prohibited in India without prejudicing the interests of 
the people to an extent not compensated by the saving of cattle eflfected. 
In times of severe disease, however, the routes of movement, the housing 
of moving cattle, etc., might be so ordered as to minimise the risk of 
conveying disease. It is also worthy of consideration whether exporta- 
tion for the purpose of Commissariat supply should not be prohibited 
from infected areas. 

For the purpose of this and other measures, it is of primary import- 
ance to define the iufecied area. In Germany it is accurately laid down 
—a radius of three German miles from the centre of infection, The accu- 
racy of definition will obviously depend on the accuracy of information, 
and the infected area should at the least contain all the seats or centres 
of disease. If the area coincides with the ordinary police divisions it 
simplifies the matter considerably ; but the disease ina^ prevail over por- 
tions of two adjacent pergunnahs or districts, in which case a special 
definition will be necessary. 

10. AtowyAfer.— The rationale of this measure is, that by destroying 
all the sick and suspicious cattle the contajgium or contagious principle of 
the disease may be summarily got rid of. U is the sharpest, and in certain 
circumstances the most efficient, arrow in the quiver of rem^ial measures. 
Its object is by the voluntaiy sacrifice of a few beasts to save a district, 

I province, or country from being universally seized on by the plague. The 
' laws of some countries are very pronounced. The Austrian regulations 
put the matter in a clear and sensible light. 

^ The efficient means of quickly annihilating the plague in a locality 
are various, according to the greater or lesser spreadf of the malady at 
the time of its first appearance. If the result of the recent census of live- 
stock shows that only a few cases have sickened with the malady in the 
place whence no further spread abroad is to be apprehended, and that 
consequently the plague may be expected to cease there by removing 
quickly the diseased and suspected beasts from the place, and proper 
deansing of the stables, then it will be expedient to kill all such beasts, or, 
as the saying is to use the club** Prussia sayst^** It is especially ot 
the utmost importance, and is most sure to contribute to the prompt 
extinction of the plague, that every beast attacked at the very commence- 
ment of the malady oe forthwith killed and put away, without taking 
too much trouble in examination in the quarantine atablea.^* Saxony, 
France, and Belgium proceed on similar prindples. 

0.590-94. 
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In England Inspectors are empowered to ** enter and inspect all pre- 
ises within their district in wnich any animal (includine neat cattle. 


mises within their district in which any animal (including neat cattle, 
sheep, goats, and swine) may be found, to seize, slaughter, and bury | 
animals diseased, and to disinfect the premises, and to order the separa- 
tion of animals suspected of being diseased.*’ 

From those extracts the circumstances under which slaughter is either 
necessary or desirable will be easily seen. 

1. The disease must be an tnfeefious disease, not developed in the 
locality, nor due to conditions permanently or even temporarily resident 
there. 

2. The area infected must be limited, and the number of animals 
affected (sick) or which have come in contact with these (suspected) fc'w. 

3. All the animals capable of imparting infection (sick and sttopccted) 
must be slaughtered. 

4. Ail other means by which infection may be spread (hides, horns, 
offal, dung, litter, fodder,^ halters, stables, etc.,) must be destroyed or 
disinfected. 

5. All other means (isolation, separation of sound cattle, etc.,) for 
preventing the spread of infection must be simultaneously employed. 

By the observance of all these precautions the contagium may, and 
often has been destroyed, and a large loss of cattle saved. After the 
disease has extensively spread, and numerous centres of a large area 
have been developed, destruction of cattle becomes a measure of extreme- 
ly doubtful propriety. 

Even in Austria this is admitted, and in Aberdeenshire in 1865 this 
measure was unsparingly adopted, with no satisfactory result. In the 
Netherlands an official report states that slaughtering will not always be 
sufficient to eradicate the disease, as by this nrieans no recovered animals, 

' whose value, as not liable to a second attack, is so much greater, remain ; 
killing is, however, recommended when the disease first appears, and 
cases are few. 

In Russia, Bavaria, and districts where cattle plague is habitually or 
frequently present killing is not practised. 

Where cattle are used for food, and means of rapid conveyance are 
available, killing can be more extensively practised without loss, by estab- 
lishing a system of dead meat markets. 

Looking to the circumstances of this country, and the uncertainty 
as to theongin of the disease, killing, as a measure for general or even 
occasional adoption, cannot be thought of. 

Perhaps, when the behaviour of the disease has been better ascertain- 
ed, killing may be practised when its appearance at a new centre can be 
promptly ascertained. 

11. Jhirtai.-Thi8 is prescribed in the regulations of every country. 

(a) The subjects to be buried are all cattle dying of the plague and 
the sick slaughtered. The suspected are permitted to be used as butcher 
meat under certain precautions. 

(h) The place of burial is specially pointed out in the Prussian regu- 
lations. It is to be a piece of waste land, far removed from cattle and 
human habitations, and, if possible, adjoining the quarantine stables. A 
piece of land may be taken up for the purpose by the authorities, com- 
pensation being afterwards paid to the owner. This place is to be railed 
in, and not used for any other purpose for two years. 
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(d) The mode of burial is also fixed. Animals must be conveyed, 
dragged, to the place of burial. The conveyance must be drawn by 
les. The graveif must be at least six feet deep, the carcasses are to 
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be covered with quicklime, the skins slashed, and all the earth removed 
out of pits put over them. 

(d) The persons who bury are not to have any communication 
whatever with live cattle, and are to be specially retained for that pur- 
pose. 

This precaution of burying the dead of cattle plague is of the last 
importance, and should be scrupulously enjoined in this country, wherd 
carcasses are either thrown into a river or left to be devoured by animals. 
The contagium in either case is sown broadcast. It is hardly necessary 
to add that neither the meat nor produce of diseased cattle should be in 
any way used. 

I a. iHtposat of OuHQ.—Tht dung of infected stables is directed to 
be buried in deep pits. This is a point of great importance, '^as the dung 
is believed to contain the contagium of the disease. 

It is more difficult to deal with the dung voided on pastures; and in 
this country, where cow-durg is collected and used for plastering walls 
and floors, the difficulty of avoiding this source of infection is greater. 
The Austrian regulations direct that the dung of sick animals in transit 
should be buried. 

If the sick are confined in stables on the earliest appearance of symp- 
toms, the difficulty of disposal of dung is much lessened. 

13. nupoMU of fodder and rw«v.-The discharges escaping from 
the eyes# nostrils, and mouth contain the contagium, and infect the straw, 
etc., in the stables. This should be burnt. When discharges fall on 
pasture no remedy exists, except to confine the sick and remove the heal- 
thy. 

14* Haitoro etnd ftoMo gear should either be burnt, if of small value, 
or disinfected, if more valuable. 

15. fitabiee are directed to be carefully disinfected, and kept empty for 
periods varying from two weeks to two months, in different countries. 

16. i>ogf are to be tied up, or killed if ownerless. 

17. Pouitrg should be confined, and by no means allowed to frequent 
stables. 

18. Bhoeo, goatst twine, eUf„ are to be Carefully kept apart from dis- 
eased cattle, Decause they are not only capable of taking the cattle plague 
themselves, but are still more so of conveying the disease from sick cattle 
to sound. 

ip. DwmHon of ronrioUono.^lt is usually considered necessary to 
continue the foregoing arrangements and restrictions for three or four 
weeks after the last fatal case. 

The foregoing measures form items of a complete system by which 
ft is endeavoured to nip an outbreak of impoited disease in {he bud. 
This has rmatedly been done in France and Germany. In order that 
it may be done^ it 11 necessary {a) that information should be promptly 
' and orecisely given ; (^} that the measures to be adopted should be 
exacify laid down s and (e) that the agency by which the measures aie 
to he carried out should be difintd and availa 6 l§> 

I have not in the foregoing said anything of inoculation or medical 
treatment, because neither of these means fall under the scheme of isola- 
ting and destroying all the existing contagium ; they rather tend to its 
dissemination. 

PInallyf as an infected area should be proclaimed, so He freedom feem 
disOMC mould be officially made known* 
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I!L^MEA8UBE8 ADOPTED WHEN THE DI8EA8E 
HA8 8PBEAD EXTENSIVELY OVER 
A COUNTRY. 

Hitherto 1 have assumed the existence of one cr a few centres of in- 
fection and a small area ; now I contemplate a multiplicity of centres and 
an extended area. The subject may be looked at in two ways ; (i) the 
infected area may be considered with relation to surrounding healthy 
places; and (2) included sound areas may be considered with reference 
to the surrounding infected area. 

1. In order to prevent spread beyond the area, it is necessary to 
hinder the export of contagious material by cattle, products or other 
agencies to surrounding healthy lv)caiities. Ihe same method already 
indicated, but on a larger scale, ill be necessary ; more particularly 
separation of sound from sirk, burial of litter, and destruction of contagium 
in every form, together with as much limitation of the movements of men 
and cattle as possible. 

2. Within the infected area, three objects are of paramount import- 
ance ! (a) to save as many sound cattle as possible from infection ; (s) to 
procure the recovery of as many sick as possible ; and {c) to get over the 
disease as quickly as practicable. 

By common consent, killing is considered improper in such circum- 
stances. If sick and suspected animals are all killeu, the destruction of 
cattle must be enormous, and the prospect of gaining a greater advantage 
to compensate, namely* immunity of a large area from attack, becomes 
less in proportion to the extent of the area already infected. The only 
slaughter at all justifiable in such cases is the slaughter of moribund anf 
male, in order to get rid more quickly of a loathsome, pestilent object. 

If any village, farm, or section of the Infected area remain healthy, 
efforts must be redoubled to prevent the entry of contagium. hi such 
circumstances the most strict and severe cordon is appropriate and 
necessary, coupled with precautionai y measures, disinfection, careful 
feeding, watering, etc. If a river comes from the infected localities, cattle 
should not be allowed accesi to it. 

Over the infected area, strict separation of sick and sound, isolation 
of sick, parcelling out of herds, destruction of contagium, and disinfec- 
tion are the main points insisted on. 

iredlleal sraatNiMff now obtains sanction with the object of preserving 
as many alive as possible ; but it should, if possible, be applied in 
apecial noapital staolea carefully isolated. The function of medical 
treatment refers to individual cases, and it cannot contribute in the 
dighteat degree to the limitation or prevention of the plague generally. 

. On the contrary, as animals retain during convalescence the power of 
imparting disease, medical treatment, as a mere sanitary measure, rather 
tendatoapread contagious disease ft is. therefore, either not directed, 
Of positively prohibited, aa in Prussia. Thia truth cannot be too strongly 
staled, namely, that medical treatment rather favoan than hinjers 
ih$ itread of cattle plague^ and that its employment must be aecompa- 
nieamth the strictest sanitary precoutions. 

inaenOuHan is also mentioned in the Austrian despatches as a means 
of getting quickly through an outbreak of disease within a certain area 1 
but as this method muhiplies and increases contagium, precautions 
against the spread of disease beyond the limits of the area must be re- 
doubled. 

When plague spreads extensively over a country, alarm wont to 
spread along with it Peopls are willing to undergo any sacrifice or 
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endure any restriction to get rid of it. Special agencies are then largely 
entertained, and expensive measures or establishments initiated or 
employed. Yet, if the simplest precautions nr the most trifling sacrifice 
were adopted or made on the very earliest appearance of an infectious 
disease, these measures and agencies would be unnecessary. These 
diseases never attack a whole herd or stable at once. First one falls sick, 
then several, then the whole flock. If the first one or first several were 
carefully segre(i;ated, and the sound remainder driven off elsewhere till 
time and disinfection had done their purifying office, it is hardly possible 
to conceive that disease could spread over a whole district or province ; but 
in the total absence of all precautions, the wonder is that its prevalence 
is not even greater than it actually is. Meteorological changes and 
natural barriers are the principal means as yet available in«BengaT to stay 
these plagues. 
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' /LDOPTEV IN COUNTBIES WHEN 

1 the plague is enzootic. 

‘ In Russia, where cattle plague may be said to be an indigenous 
disease, the measures adopted are, in short, as follows 

1. Early information through police : penalty for neglect. 

2. Examination by civil authority, assisted by veterinary surgeon, 

and report of nature and cause of disease and measures used 
to arrest it* 

3. Census of cattle, 

4* Separation of sick and healthy. 

' 5. Special hospitals for sick. 

I 6. Special place and precautions for sale of cattle. 

7, Disinfection of harness, stalls, etc. 

I 8. Separate attendants for sick and healthy. 

g. Smearing cattle with tar to prevent conveyance of contagium by flies. 

10. Burial of dead and cutting up of their hides. 

1 1. Prohibition of trade in products (meat, hides, milk, tallow, etc.). 

, 12. Burning of dirt, litter, dung, etc. 

13. Confining dogs, cats, and fowls. 

14. Appointing special by-roads for the use of cattle sm route* 

15. Attention to the fot3d of cattle; hay damped with warm water, to 

I which salt is added. 

I 16. Placing setons in the dewlap. 

17. Medical treatment. 

I 18. Precautions against possible infection of attendants. It is stated 
I that human beings may, in various ways, become infected by 

! the Siberian plague. 

' IQ. Prohibition of using the meat, milk, etc., of diseased animals. 

The following letter, which, from its interest, 1 transcribe in full, 
details the measures adopted in Bessarabia, where the disease is perma- 
nency prevalent. 

Coksul-Gbnbral Murray to the Earl of Clarbupon,— O dsara, dated 
8th January t866. 

The following important information respecting the cattle plague has 
been kindly supplied to me, in answer to a series ct questions 1 addressed 
to Prince ilanoakbeg and the principal landowners and cattle breeders 
of Beeiaiabia. • • • t 
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i. The Bessarabian cattle owners and breeders state that the plague 
during the last few years has been permanent in New Russia. It exists 
sometimes in one district^ sometimes in anotheri of that vast country. 
Up to the present time nothing is known with certainty of the true cause 
of the disease or of the proper means of treatment for its cure. On one 
point only there exists no doubt, — ^it is certmnly contagious. 

а. No remedies which have been yet tried, neither fumigation, 
friction, bleeding, nor medicine, have met with enough success to warrant 
their recommendation. From time to time a few beasts recover, and 
each person attributes their cure to the remedy he has employed ; but 
general experience has not confirmed such assertions in any case. 

3. One opinion only appears to merit serious attention, and is now 
under anxious consideration. That opinion is in favour of vacfiination, 
which the Imperial Government has undertaken to introduce throughout 
the infected districts by competent veterinary surgeons employed for that 
purpose. Time can only decide whether vaccination will afford a sure 
protection from the disease, but at present it seems to promise more 
satisfactory (jfV) than anything else which has been tried. 

4. Effective means may be taken to restrain the plague from spread- 
ing. For this purpose it is advisable, as soon as it is found to exirt in 
any district, that all communication with other places should be strictly 
prohibited. 

5. Dead animals should be buried as soon as possible, and in no case 
should it be allowed to skin them previously for their hides. They 
should be buried in the state they die. 

б. Great care should be taken not to suffer diseased beasts to drink 
out of the same troughs as healthy ones. 

7. Healthy cattle should be separated at once from the diseased ; 
and immediately any beast falls sick among them, the healtlw cattle 
should be taken away and transferred to other pasturages. By ihm 
means large herds have been entirely saved^ 

8. These facts are indisputable ; but there is still to be mentioned a 
probable theory as to the origin of the malady. 

[ This theory attributes the origin of the disease to ** the long journeys 
during the great heat of summer across arid steppes, where no pasture 
nor wholesome water can be found.*’— C. P. C. ] 

9. This seems to be reall3r the sole cause of this terrible diease, and 

the wagons returning to their several houses spread it throughout the 
country. • • • • • 

The most important features of these rules are— 

Iff.— That slaughter is not recommended, nor adopted. 

sad.— That separation of sound cattle and isolation of sick are found 
to be the best meuures. 

yrd.— That medical treatment is adopted. 

That inoculation is hinted at 

5fh.— That much stress is laid on disinfection. 

5 fh.— That the food and water of cattle are made subjects of care 
and attention. 
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C^aJPECIAL MEASUBEa. * 

/.— JfwirfMilon o/ MHMfoM,*lf the people of a country at large are 
informed of the nature of the disease and impressed with the reasons on 
wMch restrictions, which may be irksome, are founded, a most importont 
aU is furnished fai the adomn of sanitary measures. An ignorant 
resisting people will abort the best devised and most carefully appUed 
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ifitetts, and the lots the aid which may bo txpeetod from the owners of 
cattle* the more elaborate and powerful mutt be the agency to apply 
sanitary measures* and die more stringent the penalties for this breach. 
The Importance of dislMninating infrirmation has been already recognised 
lA Beng^ 
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//.— In countries where cattle are Slaughtered by 
Order of the dvil or other legal authorities* the State pays a fair sum of 
money to indemnify particular cattle owners for the loss of cattle or pro* 
perty dmitroyed. As this contingency is not likely to occur in India* 1 
need not enter into particulars as to the mode of estimating the amount of 
loss incurred. State asst^anCe to ryots In times of severe plague* to 
enable them to purchase new cattle, is a separate Question* not entering 
into a scheme of sanitary interference. Loans for thtsi^ureose are ob- 
tained from uaminAaft and mahdjans at great rates of intereift. A system 
of loaning oh reasonable rates m such circumstances would be a boon to 
cultivators | but other Considerations foreign to the scope of this paper 
enter into this question. 


Olsl^t^a i 


7//.-- jMHfWkMien.— This process endeavours to destroy artificially the 
contagium or contagious principle of disease. This is its primary object. 
A secondary purpose of disinfection is to destroy organic decomposing 
matters and products of decomposition, which are found by experience 
to favour the development* or increase the virulence of the contagium. 
It is an imitation ot the natural process by which* through ordinary 
agencies* certain deleterious organic matters are reduced to a harmless 
inorganic condition. Several of the measures already discussed are in 
reality processes of disinfection; slaughter* Burial* and burning are 
examples. 



The two principal agencies of disinfection are heat and chemical 
agents* and heat in the form of fire or boiling water is probably the but 
disinfectant* and may be used under the following circumstances t— 



W 
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{a) All valueless articles* or articles difficult of disinfection by other 
means* should be burnt. Contaminated straw* litter, hay* mats^ ropea* 
bamboos* etc.* should unceremoniously be disposed of in this manner ; 
and in this country infected stalls and stables made of matting and 
bambM (kacha) should be also burnt. They are of little value* and can 
easily be replaced* while their disinfection otherwise is difficult. 

(b) Clothing which may be of some value* and has been worn by 
attendants on sick cattle or others coming in contact with them* may hie 
disinfected by boiling in water. If of little value* it should be burnt. 

, Ckemicai Agmi$,^The subject of disinfection by chemical Sgificy 
was cardully and scientifically investigated by Dt. Angus Smith and 
Mr. Crookes tor the English Cattle Plagbe Commission. The latter 
studied also, experimentsjly* its application to cattle plague. The report 
of Mr. Crookes is most interesting and Important. After passing in 
r^ew the varioils agent# available for disinfection* h# remarks* that ^the 
choice is therefore limited to the oxidising disinfectants— ^ai Sne and 
M 0 fM/and to the antiseptics— sulphurous and the tar adds”*— carisdie 
and cresyllc). The experiments and etperienee of Me. Orookss led him 
to pronounce strongly In favour of the latter claw of agenta as the most 
efficient means of Mtiwymg the contagium. He details several aappri* 
meats on farms, from which it appears dear that a free uie of sulphlgtaia 
and embolic add docs exmise a most potent inlluene# in dtstroyhig^or 
fenderiAg kiart oontagious material. 

0*SSP^ 
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The directions issued by the Cattle Plague Commissiot^ founded on DlrseUens* 
these observations, are, in short, as follows 

1 .— STABXJBB, SBEBSt MASBmSt SLAUGaTEM^BOVUe, 

Wash wood-work with boilit^ water containing a wine-glassful off Weod-werla 
carbolic acid to a gallon. ' _ . 

Lime^wash walls, etc. Use ftehly burnt Ilhi6 and add one pint ^ 

carbolic acid to each pailful of wash. 

Cleanse floors with hot water, and sprinkle with undiluted carbolic fmsm. 
acid. 

Close the house and burn sulphur inside for two hours, men and cattle FsmlfatlDjs. 
to be removed meanwhile. One pound sufficient for ten or twelve stall 
sheds. 

These measures to be used after every evacuation, or periodically. 

^.•^CLEAKSiyG WAG0E8, TBUOXSt ato. L _ 


Psmlffatftois. 


Scrape boards and burn scrapings ; wash with boiling' water and soda 
one pound to a pailful, then with chloride of lime or catbolic acid, as in i. 

of bawuee on iattee. 

Burying or burning best, having previously watered with carbolic 
solution. It may be ploughed in, or covered with earth for agricultural 
use. Implements, etc., cleaned and washed with solution. Ada one pint 
of carbolic acid to every loO gallons of liquid manure. 

4 '- JOiaPOSitX OF OAMOAMBES. 

Bury six feet deep, covering with quicklime and carbolic acid. 

S^’^ntBFOaAL OF PXOOO, offal, BZDEB, Sts. 

Bury blood and offal, having mixed with carbolic acid j wash hides with 
carbolic solution, or soak in solution of chloride of lime^ after covering with 
salt for twelve hours. 

6.— pjBPC.irx'/ojra xo be taxes by buxobemb, wta. 

Should not approach healthy beasts in infeaed clothes ; should wash 
and dip boots in carbolic solution ; sprinkle their clothes with the same. 

Clothes and baskets may be steamed or placed in boiling water. 

7*—FUBXBEM BIBISFEOTISG MEASUBEB. 

Wash cittle with mixture of one pound soft soap, one wine-glassful 
carbolic acid, and onegtllon of warm water. 

^rinkle floors, walls, etc., with undiluted carbolic acid. 

The smdl of carbolic acid should be sensible over farm-yards, stables, 
etc. 

Cattle may lick carbolic acid without danger. 


Wteons, els# 


Mannpt, 
Utter, sts. 


Camssss. 


Blood, oflRsI, 


•uMsh, 




Clothing, baskets^ tools, utensils, etc., may be fumigated with sulphur. 

The utmost cleanliness should be always preserved. 

In this country destruction bv fire wul be the most appropriate and 
cffectua] disinfecting agency, as the infected articles will, in most cases, 
be of little value ana easily replaced. Next to it will come sulphur fumiga- 
tlom sulphur being obtainable in every basaar. Carbolic acid, wh^ich is 
considered the best antiseptic, is expensive, and nOt easily obtained i but 
tar fnuy be uaed for many disinfecting purpoeea^ ee it is in Russia. 

Iw rrussta fumigation by chlorine ia prescribed, but its evolijition la 
mors 'dificttll and dangerous, and its action not so effectual. U beloi^^ 
lo 'the class off oxidisiiig agents which are found to attack the conb^ium 
of the disease less promptly and efitclently than the antiseptics. 
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In France and Belgium carbolic acid is employed similarly as in Eng- 
land, and the stamping out of two outbreaks during the prevalence of 
cattle plague in England was thought to be materially assisted by the 
liberal use of carbolic acid. 

Having pointed out the best disinfectants known, it is unnecessary to 
enumerate others recommended by other countries. 

/F.— 'JnocMiaMon and vaceinaHon,—The aim of inoculation is, by 
artificially inducing an attack of disease, to render the subject of experi- 
ment not liable to another of the same malady. The well-known peculia- 
rity of eruptive fevers rarely to attack a man or animal twice is turned to 
account, and the less fatal form of a disease communicated artificially in 
this manner is the main reason of the measure. English experience 
proved both vaccination and inoculation a complete failui;p. Vaccination, 
which was tried on a very lai^ge scale, proved utterly useless as a protec- 
tive, and the mortality from inoculation was as great as from the disease 
naturally communicated. On the Continent, especially in Russia, experi- 
ence has been more favourable. It has been found possible, either by 
selecting a mild fwm of disease to inoculate from, or oy mitigating the 
severity of the virus by successive transmissions through animals, to 
induce a mild disease whose mortality is only 6 to lo per cent. This 
result is not, however, uniform, and too mild a manifestation is found not 
to be protective t that is to say, animals which sickened only very slightly 
from inoculation, contracted the disease when exposed to natural infection. 

Before men entertaining the expediency of inocculation in this country 
it is necessary to ascertain by experiment 

fa) whether a mitigated form of Rinderpest can be obtained ; 

(6) whether the one disease, either naturally contracted or commu- 
nicated by inoculation, is protective gainst the other ; 

(e) whether the induced mitigatra form of disease is efficiently protective 
against either or both forms of disease (gooiee and puschima ) ; 

(d) whether different localfties, seasons, periods, or epizootics modify 
the results. 

Presuming that such a mitigated form of disease may be obtained 
(of which I am far from sanguine) with a mortality of, say» 5 per cent., 
very serious questions follow : — 

1. Are all the cattle of Bengal to be compulsorily inoculated ? Is a 
vast establishment to be spread over the province, 5 per cent, of all 
cattle to be voluntarily sacrificed, a serious waste of the time of the 
agricultural class, and probable interruption of their labours, to be incurred 
in consequence of the sickening and temporary disablement of their cattle 
and the habits and pr^udices of a very large section of the community 
rudely interfered with, and all this for the sAe of the few hundred or even 
thousand cattle that are yearly carried off by cattle plague? To this 
question there can only be one answer ,~an emphatic negative. 

2. Are the people to be permitted, if they wish it, to practise inocula- 
tion, when, where, or how they like P Tnis would amount to nothing 
short of voluntarily spreading the disease abroad. 

3. Are the people to be permitted, under proper inspection and pre- 
cautions, to protect (heir cattle T Unless the inspection is strict, the 
precautions sufficient and thoroughlycarriedout,theeffeetof such a system 
would be the same as the last. 

4. Are properly trained establishments to be placed in every district in 
which inoculation may be performed under proper rules and restrictioni^ 
the cattle being voluntarily brought by owners lor the puiposeP TMs 
system obtains in Rusria. UniM die people were convmced of the 
expediency of the system, it is highly improbaole that they would volun* 
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GRASS SOWING OPERATIONS im the UMBALLA DISTRICT. 

Report on Mr. 0 . E. GLADSTONE’S Planting and Grau Sowing Operations in fhs 
Omhalla District, J. F. DuTHlE, Cbq, Director, Botanical Department, 
Northern India, preceded hy correspondence relating theretOn 


From the Senior Secretary to the Financial Commissioner, Panjab, 
to the Revenue Secretary to the Government of the Panjab,-^ 
No, 423, dated Lahore, the 26th of June iSgj, 

With reference to your endorsement No, 79, dated 13th May 
1893, 1 am directed to submit a letter from the Director of Land 
Records and Agriculture, Panjab, No. 1055, dated 14th June 1893, 
isith its enclosures, regarding Mr Qladstone's planting and grass 
growing operations in the Umballa District, and to say that the 
Financial Commissioner concurs in Mr. Franols* remarks. 

Prom £. B. Fbamcib, Esq., Director of Land Records and Agri- 
eutinre, Panjab, to the Senior Secretary to the Finaneial 
Commissioners Panjab, ^No, 1033, dated t4th June 

As directed by Government I have the honour to forward copjr 
of letter No. 6190! S3rd ultimo, from the Conservator of Forests^ 
together with Mr. Duthle’s original report on grass cultivation and 
other operations m the Umbalia District. f 

B. 198 •« 
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2. 1 here are no doubt many places under the Siwaliks where 
injury by torrents might be prevented or restrained by judicious 
planting of grass, construction of spurs, etc. These works are 
usua'Iy the business of a single village or group of two or three 
villages. If the villagers can agree to repay the cost of the works, 
they might generally, 1 think, be suitable objects for expenditure from 
the District Fund. 

3. The general question of attacking the Siwalik torrents at their 
source is, 1 believe, awaiting the pasting of legislation. The neces- 
sary works will; probably, be very expensive, and th^*e is consequent- 
ly no prospect of anything effectual being done for some time. 

4 . Mr. Duthie*8 conclusion that grass lands cannot generally be 
improved without irrigation, even in a district with so heavy a rainfall 
as Umballa, is an important addition to the discussion regarding fuel 
and fodder reserves. Very little ground susceptible of irrigation is 
now allowed to lie waste. 


From the Conservator of Forests^ Panjab^ to the Director of Land 
Setords and Agriculture^ Panjabr^No. 6 tg^ dated ajrd May iSgj. 

tar?*to°GovernraCT^^ I have the honour to forward, for sub- 

1 893.^ mission to Government, the correspond- 
Copy of Under Swrrtanrto marginally noted and to offer the 

Govcf nmontof IfiojE 1 No. 900, 

dtMd 38th April i 893< following lemarks 

8, The gnss opentions lefcrrcd to are of two kinds !— 

(1) the planting of Saccfaarumciliare (munj) to fit undr 
soils ; 

(s) the sowing of good fodder grasses to improve pastnres. 

3, With ngard to the former I may mention that in April last, on 
my way from Chachrauli to Kalesar, I noticed sevml places where 
sandy soil on the roadside had been planted with mun/t those 
clnmpa whidt had been planted over a year were flonrisbing and 
the top growth had been cut, those plants which had been more re- 
cently planted were mostly alive, but had not made any growth. 1 

‘ can thus testify to the success of this experiment. 

4. Mr. Outhle incidentally notices a case where the erection of 
I lMi» had saved the town of Sadhaura from destruction by a 

B. 198 a. 
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torrent and the silt thrown up by the flood water had been naturally 
covered aith ** Kans" grass. 

On the Journey referred to above, I noticed a case where the 
want of such bands had resulted in the destruction of a pakka istW. 
On the right band of a wide tonent bed was a well on the outskirts 
of a village, the land had been cut away between the well and the 
village, and the brick masonry of the well was left standing up like 
a tower from the sandy bed of the torrent : the next flood will probably 
overthrow the tower and possibly carry away a piece of the village. 

5« There must be many similar cases in these submontane districts, 
and my object in mentioning the case which came under my personal 
observation is to emphasize my opinion that this work of protecting 
land from erosion and of fixing sandy soils is one which urgently 
needs a systematic and continuous policy. 

Much may be accomplished by a Deputy Commissioner who 
happens to remain for a long time in one district and takes an 
interest in such matters, but where changes of officers are so frequent 
and the area affected so vast, individual effoits can be of but little 
avail. 

6. If a report was framed showing the most important of sucji 
works needed in each district, and a scheme drawn up, laying down 
the work to be done during a period of# say, five years, the District 
and Local Boards and village headmen might be made responsible that 
each year's operations be duly carried out and each new Deputy 
Commissioner coming to the district would know what work was to 
be done. 

7. With regard to the second matter treated of, tns , the improve- 
ment of pastures, 1 qu«te agree with the Director, Botanical Depart- 
ment, that without irrigation the attempt to introduce new grasses 
by towing is not to be lightly undertaken. 

The first thing to do is to exclude cattle, then if possible to top 
dren; the first measure alone and certainly the second combined vrill 
suffice gredually to kill out the coarser and to encounge the better 
kinds of grass. 

8. The ccHopeiation of the officers of this Department as sag- 
gested in Mr. Duthie'a paragraph g will always be willingly 
accorded. 
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SStuct ^ 1^''* Ql&dstone's Plantiiig and Grass Sowing Opera- 

tions in the Umhalla District, by J. F. Duthfe, Esq., Director, 
Botanical Department, Northern India. 

I spent three days in November last with Mr Gladstone, Deputy 
Commissioner of Umballa, visiting various spots in his district where 
experimental plantings and sowings had been made. 

We left Umballa by train on the morning of the 4th for Barara, 
the second station on the line towards Saharanpur, and from there 
Sadhaanu we rode to Sadhaura, a small town in the Naraingarh tahsil. 

There is a good kateha grass-covered road all the way, and on either 
Bide the munj grass (Saccharum ciliare) has been extensively 
•rasa planted in rows. The local name of this grass is bind-pula. It is 
planted here mainly for the protection of the road which is liable to 
be flooded during the rainy season. For this purpose it is very 
suitable, as it thrives well in a sandy soil if care is taken to put in the 
young plants at the proper season. It is also a very profitable 
plant to grow for the sake of its stems and leaf sheaths. I'he well* 
known munj fibre is prepared from the latter, whilst the flowering 
stems {bind) are used for a variety of purposes. The lower portion 
{Kdna) is a good material for baskets, chairs, etc., and the upper 
part called hi is employed in the manufacture of tirki, the thin thatch 
Ottmnm. used for covering carts in wet weather. Sana (Vi.tez trifoUa), a 
shrub belonging to the VnassNA family, is also largely used here as a 
soil-binder. 

We turned oS the road towards the west near the village of Murana 
in order to visit some very sandy ground near the river, where 
attempts axe being made more or less successfully to reclaim the 
land, and to arrest the encroachment of sand by planting the Und- 
JBgdu pula grass on the sand hills. These hills are composed of abso- 
lotely pure blown sand, but the h'nd-pula 'grass, if planted in tufts 
SUa dnri^the rainy season, strikes root, and very soon effectually re- 
tards any considerable advance of sand particles. Encouragement 
is thus given to the growth of other plants which are less able to 
endure submergence in sand, and in this way the ground becomes 
reclaimed. Examples of all stages of reclamation may be seen in 
this neighbourhood. * 

• Theplantiac of mund gram for the perpoie of bladiog teoea md h' well 
kaewateeative tamladaiei aad thie naie grtw haa bean aaad aa w i fn% at 
Jalpar, where it ii kaowa br the aaawof dMH«. 
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The Kdf/s grass (Saccharum apontaneun) pla^s an import- 
ant part in the process of reclamation. This grass produces an 
enormous quantity of seed after the rainy season is over. The seeds 
(or more correctly fruits) are covered with soft hairs which enable them 
to be carried by wind to very considerable distances. They readily 
germinate on river banks and low-lying land where the soil is at 
all moist. JKdns possesses also an extraordinary amount of vitality 
in its stems, which are capable of producing individual plants 
at every node or joint. Owing to the sudden and heavy floods 
brought down by the rivers of this submountain tract, and the 
frequent shifting of their beds, it often happens that large stretches 
of JiL&ns pastures are uprooted, and the plants are carried down 
by the stream and deposited here and there along their banks 
where they again strike root ; or, if there be sufficient wind, they may 
be carried for some distance on to the strips of sandy ground on 
either side of the river, and then become established. I noticed 
several instances of wind-borne plants, and even single stems, 
anchored by root growth from the nodes. 

The town of Sadhaura, which is a very ancient one, is situated on 
elevated ground on the left bank of the river. It has been danger- 
ously encroached upon of late years during heavy floods. To pre- 
vent further damage Mr. Gladstone had some bands erected at suit- 
able spots higher up the river, by which means the main portion of 
the stream has been deflected to the opposite bank, and at the same 
time an enormous quantity of silt has been deposited where erosion 
had previously taken place. This layer of silt is now covered with 
a thick crop of self-sown Kdns ; and the town is now safe. 

Some of the grass seed supplied from Saharanpur was sown on 
the banks of the river a little below the town, and Mr. Gladstone 
showed me some seedlings of takr}a (Panicum sanguinale) 
which bad evidently resulted from these sowings. 

On the following day we rode to Garhi vtd Naraingarh. At a 
place called Ismailpur, a short distance from Sadhaura, I was shown 
an interesting example of land completely reclaimed by planting 
bind^pula, and by keeping out cattle. The ground was originally 
bare sand and shifting sand hills, not only useless to the owner, but 
% source of injury to the cultivated ground in the vicinity. The cost' 
of jeclaiming such land must be amply repaid by results. The 
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process is simple enough, and only a little energy and perseverance 
are required to cariy it out successfully. 

We then went on to a place called Sddikpur to inspect a piece 
of ground where the bulk of the Saharanpur grass seed had been 
sown. The land here is undulating^ and cut up by numerous ravines. 
Cattle had been excluded from this plot, and on a portion of it (he 
grass seed had been scattered. I could see no d ifference, how- 
ever, between the condition of the grasses on this, and on the un- 
sown portion. Owing to protection from cattle vegetation was, as 
one would expect, much more luxuriant than tt^at outside the 
enclosure. 

I do not believe that any useful results are to be obtained by 
sowing grass seed indiscriminately on waste land in the absence of 
artificial irrigation. Where such irrigation is not available one must 
rely solely on protection from cattle, and this alone will generally 
lead to excellent results if the natural grasses within the protected 
area are worth protecting ; and any available manure which can be 
given as a top-dressing would not fall to improve the quality of 
some of the grasses. 

During the afternoon we visited another piece of ground where 
the Saharanpur seed had been sown. The land in this place is flat 
and close to the river bed. The vegetation here also was noticed 
to be in a flourishing condition in consequence of the absence of 
cattle grazing, but it could not be distinctly perceived that any access 
of grass growth could be attributed to the sowings. 

On the next day we reached Mubarikpur, which is close to the 
Ghagar station of the Delhi-Kalka line, and from there I returned 
to Saharanpur by rail. 

The conclusions in my mind to be drawn in consideration of the 
results of these experiments are 

(x) That grass sowing on nnirrigated waste land is best left to 
nature, as it is impossible to imitate by any artificial 
means the exact conditions required for successful 
natural reproduction. Muchf however, can be done to 
improve natural pastures, and the most important opera- 
tion in this direction is protection against over-gracing. 

E. 198 a. 
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(2) That the results of experiments undertaken in this district 
to counteract the destructive power of the many trouble* 
some torrents which intersect this part of the country 
shows to what extent water may be utilised as a construc- 
tive agent. For instance, the erection of the bands near 
Sadhaura not only saved the town from destruction but 
induced the river to undertake by silt deposit a piece of 
earthwork which would have cost thousands of rupees to 
construct by manual labour. 

(3) That the necessity for any engineering works at the lower 
parts of these rivers would be considerably lessened if 
proper measures could be taken to control and regulate 
the flood water nearer their sources* The planting of 
trees and shrubs would certainly help to remedy the evil ; 
and for the proper carrying out of this operation we need 
the help of the Forest Officer. 
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AL DYEING and CLOTH PRINTING in the CENTRAL PROVINCES. 

Vale furnished hy the Commissioner ef Settlements and Agrieulture, Central 

Provinces. 


The following brief note upon the A/ dje and cloth printing 
industries as carried on in the Central Provinces has been furnished 
by the Commissioner of Settlements and Agriculture. The particu. 
lars thus afforded are here given in continuation of 2Tk Agricultural 
Ledger, t8gs> No. g, Al Dye—Morinda. It may be addea that in his 
forwardingletterNo.s59— 163, dated the sand January 1896, the Com* 
missioner speaks of thediflSculty there exists in obtaining trustworthy 
informatioDi and states that the al industry is almost extinct. 

1. CULTIVATION. 

The enquiries made indicate that not Iom ago a fair amount of al 
cultivation took place in ceruin districts of the Central Provinces, such as 
Jabaipur, Saugor, Damoh, Narsinghpur and Nagpur. In the Narringh- 
our District the villages of Patoha, Kalianpur, Sani Khera, Kanculi, 
Simaria, Maniwari, and in Tabatpur Kainwri and Majholi Indrana, 
were a few years ago noted lor their large cultivation of of, but the 
intt^uetkm of aniline dyei^ which are cheaper though not so durable as of 
dM. has almost entirely driven the latter odt of the market, and the culti- 
vation of the al plant has now shrunk to insignificant proportions and is 
confined to very limited areas rituated in a tew localities. 

In the Narringhpur District, for instance^ only ii acres are now under 
the crop. 

In thq Jabalpur District there is still a fmr dyeing industry, but al 
cultivation appears to have altogether ceased. In Damoh ttiere are 
feported to be still about 100 acres of land under of. 

In Nagpur, some cultivators have an acre or two under ol^ but the 
industry is qtdte unimportant here as elsewhere. 

In the Seopi District al was formerly grown In a village called 
SanpMar, though on a limited scales but the cultivation has not been 

^*'a, ‘^^sJ’saM^oT a dark Wack colour and somewhat rassihblea 
that of the hemp plant. It sells at about a wr and a half for a mpee, 

mL ^1*716. 



The Agricultural 


MORINDA. Al Dyeing and Clofeh Printing 


.CINTRAL 

PMOViaCBS 

Mode Of 
ettltlvatlon. 


Fruits in five 
to mi months. 


Roots eolloet- 
od In third 
year. 
Yield. 


Treatment 

ofroota 


ProeesBof 

dyeing. 


Imported 

dyes. 


At the commencement of the monsoon the seed is mixed with cowdung 
and allowed to remain in chat coi dition for two or three weeks until the 
outer cover has decayed, it is then washed and considered fit for sowing. 

3. After the first rains in June or July the ground is ploughed several 
times at intervals of a few days. The al is then sown broadcast and a 
harrow used to cover the iced with earth. Germination takes place in 
two or three weeks. 

4. The plant is grown in tight (fatrooa) soil or in kali or morand 
wheat land. Likeyaari, mixed with which it is sometimes sown, al thrives 
best on sloping ground, from which the rain water can easily drain away. 

No iiTigatK>n or manuring is practised. Both are said to be injurious 
to the pUnt. 

The young crop requires very careful watchii^, as cattle browse 
readily on it. 1 he field is weeded in September and again in November. 

After the second weeding the first crop of fruit is picked and kept for 
seed. Weeding usually takes place twice more during the first year. 
A second crop of fruit is gathered in the second November after sowing. 
The roots are dug up and gathered in the third year of the plant’s growth. 
Ihe plant is by that time about li feet high. 

6. The value of the crop would appear to be about R50 and the 
expenses of cultivation about R40 an acre. The gross produce amounts to 
about 700ft of al root an acre. The thinner portions of the root are 
reputed to be more valuable than the thicker parts. These figures are, 
however, but rough estimates, as the stalLnics furnished by different officers 
vary within widelimits. In point of fact theiw is now so little al cultiva- 
tion that a basis of solid fact is difficult to obtain, and many witnesses 
have merely indistinct memories of cultivation long ago abanaoned. 

7. The cultivation of the al plant is not confined to any particular 
caste ; Lodhis, Kurmis, Kachls and other of the cultivating castes take 
part in it. 

5. After being dried in the sun, the roots are pounded to a fine 
powder and mixed with an ei^ quantity of dried flowers of the Dhabai 
tree (Woodfordia floribunda). The mixture is boiled for a day or some- 
times two days. The red liquid dye resulting is sold at Rl to kl-8 a ser. 

The process of extraction of the dye and of dyeing materials is generally 
performra by a caste called Chhipas* 

9. The process of dyei^ with al is the same as that in use with the 
imported colour powders. The doth (or yam) to be dyed is first washed 
in a etream and then moistened with a solution of powdered Myrabolani. 
After being dried it is again damped, this time with a solution ot alum. 

First Dhabai flowers and then an equal ouantity of the colour-*>either el 
or the imported dye— 4ire dissolved in a cauldron of boiling water, and the 
cloth is dipped in the mixture and stirred about in it for or 7 hours 
until it Mob completely absorbed the colour. A little oil is sometimee 
mixed with the al in oraer to make the colour fast. On removal from the 
cauldron the cloth is repeatedly rinsed in the water of a river and sun- 
dried on its sandy bed. 

10. Thin clotns are generally coloured with imported dyes, but rough 
cloths, quilts, floor cloths, etc., are still not infrequently dyed with 
Small quantities of al are imported to the Jabalpur and BalaghaC Dim 
tricts and various other seats of the dyeing industry from the Berars and 
some of the few parts of the Central Provinces where al growing it still 
practised on a small and fluctuating scale. 

The lower price of the ” Congo Red and other brands of imported 
dye, coupled with the regularity of their supply, and the shorter time 
required in the process of dyeing with them, has enabled the lereign 
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colour to supplant the local product. Though the al dye is much faster 
than the European stuff, a cloth d^ in it costs about twice as much as 
one coloured with aniline dyes, and it is to be feared that the al industry 
is in a way to shortly give place entirely to its cheaper substitute. 




11 . CLOTH PRINTING. 


The cloth printing industry was formerly of some importance in the 
Central Provinces, but as with the manufacture of al dve so in this, too, the 
importation of a cheaper line of goods has inflicted a fatal blow on the 
Indian industry. A generation ago a thriving business was carried on at 
Marwaraand ftymoriin the Jabalpur District, where now only a few 
households of Chhipas remain. 

The process of cloth printing in those parts is as follows s-*A ser of gum 
IS dissolved in a little water and mixed together with one*eighth of a ser i 
of powdered alum, a tola of turmeric and a tola of gheru powder in a 
couple of sets of water : when these ingredients have dissolved, the 
mixture is ready. 

The cloth to be printed is first cleaned by careful washing in cold 
water, then dipped in a s)lution of an eighth of a ser of powdered 
myrabolans in four sen of water. 1 he cloth is next dried and then 
dipped in a solution of one-tenth of a ser of alum in the same quantity of 
water. After being again dried in the sun, the cloth is spread out on a 
stand or other flat surface, and impressed with a stamp dipped in the 
printing mixture above described. The cloth is then dried, next washed in 
running water, and forthwith immersed in dye of the colour desired. 

After some hours the coloured cloth is removed, and while still wet is 
steeped in a mixture of one-eighth of a ser of sheep-dung dissolved in 
four Sirs of water. Next day the cloth is frequently washed in running 
water and sun-dried in the intervals between the washings. The colour 
and print tl-en become fast. To give a gloss to the cloth a further process 
is required. A ser of ground rice is boUed in four or five sers of water 
for a short time. A handful of the sticky mixture resulting » dissolved in 
a bowl of water and the cloth soaked in the same. When removed and 
dried the cloth acquires a glossy appearance. 
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ANDROPOGON SORGHUM, Brot, 

(THE JUAR.) 

[ Dictionary of Economic Products^ VoU L,^A» 1120 a* ] 

POISONING OF CATTLE by the JUAR PLANT 

through the large deposits of Nitrate of Potash that under certain conditions are 

thrown down in the stems. By VETERINARY-CAPTAIN PEASE, A.V.D,, F.Z.8. 

It has for a long time been known to the native agriculturalist, and 
toothers who take an interest in cattle, that the usually wholesome and 
useful fodder plant juar (Andropogon Sorghum^) becomes, in 
certain circumstances, poisonous, and causes the death of animals 
which eat it in any quantities. 

The conditions in which the plant becomes harmful are, when owing 
to failure of the rains, the plant becomes stunted and dried up. The 
popular idea amongst the natives of this countiy is that in these con- 
ditions the plant becomes attacked by a small insect to which they give 
the name of *' hhaunrV and it is to the animal eating this insect with 
the year that they attribute death. 

VonwmaarNnmo.^lxi the Panjab where the disease is very common 
this form of death is known to the people as *^patha largaya ” or 
** patha laggaya/* 

PrMTioitf jvoNeM.— .The fact of animals being poisoned by this plant 
has given rise, at various times, to some enquiries being made as to 
the cause, and various theories have been advanced to account for it. 

Some of these will be found at length in the Dictionary of Economic 
/Vatfirr/r under the heading^* Sorghum at page 3031 Vol., VI. Ft. HI. 

• In Vol. VII, p 183 Fl. Br. Ind. Sir J. D. Hooker refen thii plant to the geoui 
Amlropofon under the above name which thp^d now be given lor the juar 
initead A the familiar Sorghum vu1gere«^Ed. 
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The following occurs **Iti8 otherwise with the insect pests. Some of 
them are fully understood, others are so obscure that much difference 
of opinion prevails as to whether the poisonous property (spoken of 
as possessed at times by the stems, when used as fodder) is due or 
not to an insect. In the special article on Pests (Vol. VI., Fart L, page 
147) it is staled that the larvae of a moth known in the North-West 
Provinces as “ hhaunri" (not yet identified) attacks the juar stalks 
in much the same way as the 8ngar«cane is channeled by the sugar- 
cane borer. These larvae, in fact, bear so strong a resemblance to 
those found in the cane that Mr. Cotes suggests, that they may also set 
up decompositions sufficient to cause the poisonous properties regard- 
ing which so much has been written. It may be added that the pre- 
valent idea amongst the natives is that the poison is the result of an 
insect, and it is worthy of note that it occurs at the same period, and 
under similar conditions as in cane, rit., during an exceptionally dry 
season. The following two passages may be taken as representing the 
somewhat exhaustive controversy that exists on this subject : — " The 
most peculiar diseases to which theymr is liable is that which makes 
the stalks poisonous to cattle if eaten by them when semi-patched from 
want of rain. Of the fact there can be no doubt ; in the scarcity of 1877 
great numbers of cattle were known to perish from this cause, their 
bodies becoming inflated after a meal of the young jucer plants snd 
death ensuing shortly afterwards, apparently in severe pain. A good 
explanation, however, is not forthcoming. The opinion universally 
accepted by the natives is that jomgjuar, when sufferii^ from defi- 
ciency isdn, becomes infected by an insect named "bhauuri," to 
which its pdsonotts effect on cattle is due. Immediately the rain falls 
the insect is sitid to perish, and unless the ears have appeared before 
the tain failed the crop often recovers itself and yields a good out- 
turn of giain” (/hi^Ai> and Fuller). 

.A totally different explanation of the great mortality amongst 
in the year 1877 is given in a paper by Veterinary Surgeon 
d« Anderson (Agri. ami ffort. See. Journal : New Series). The follow- 
ing extracts will show the t^inionB arrived at by that writer From 
my recent experiments and investigation I have come to the con* 
that >iMr is not poisonous. Some stocks hem and there 
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contain insects, others a fungus, both of which are supposed by 
many to be the medium of poison. Even if they were poisonous 
they are not found in sufficient quantity to prove injurious and 
account for such wholesale mortality. The prevailing idea is that fuar 
has become poisonous not only from the want of the usual rains, but 
also from the effects of the unusually hot winds, or that a poisonous 
gas is engendered in the stalks by the heat, etc. I look uponyuur as 
a destructive substance or thing, and not as a poison. It d^troys life 
by acting mechanically on the system. When it has been eaten it 
generally produces boven or distension of the first stomach, which is 
recognized by the generation of a large quantity of confined air, a 
product of fermentation arresting the natural functions of rumination 
and digestion, which causes the animal to swell, even to a state of 
suffocation.” This writer is of opinion that the disease is nothing 
more nor less than the ordinary tympanitis in an epidemic form. 

Climatic disturbances, such as want of rain, excess of humidity, 
or damp cloudy weather, and extreme and unnaturally high temper- 
ature are said to cause Juar to become poisonous. It is remarked in 
the Dictionary that ** it will be observed from the remarks already 
offered as to whether it is due to the presence of an insect, or to some 
physiological change in the growth of the plant owing to climatic dis- 
turbances, the fuar stems are not always liable to cause injury to cattle. 
The occurrence of the poisonous property as it has been called, is 
simultaneous over a large tract of country, appearing and disappear- 
ing within certain fixed limits of time. The inference is therefore 
unavoidable that the stems have been affected or altered in some 
way. 

Juar is mostly grown on high lands as a ** kharif^' crop and is only 
occasionally inigated. It is dependent on die rains for its moisture. 
A delay of the rain or an unusually high temperature, which withers 
up and stunts the juar, is necessary for the production of the change 
in properties which causes it to become poisonous. 

During my tour last year I found mentioned in all the districts of 
the Fanjab tdsited that this was a very fatal form of poisoning, the 
nature of which I could only speculate upon as I was unable to see 
any cases of it. Owing to the failure of the rains and the preva- 
lence of a high temperature this year, however, I have been able to 
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see animals which have succumbed to the disease, as well as those 
subjects of it. Certain points struck me in connection with them. It 
appeared that the plant only gave rise to the poisonous symptoms 
when it had been stunted and withered up to some extent, when it 
had grown to a certain height, and when the rains had failed. This 
did away with the tympanitis theory,’’ for the plant would not be in 
a condition to undergo fermentation in this condition so much as it 
would when it contained more moisture. Another goint noticed was 
the rapidity with which the symptoms developed, and led to a fatal 
termination, death being almost apoplectiform in some cases, and the 
majority of the animals attacked dying very rapidly, too rapidly 
for tympanitis. The people also told me that a crop of the plant 
which had become stunted and poisonous, lost its poisonous proper- 
ties if heavy rain fell. Taking these points into consideration, and 
looking to the symptoms shown by the affected animals, I came to the 
conclusion that the deaths might be ascribed to the action of an 
irritant poison, giving rise to gaslro-enteritis, and causing marked 
alteration in the blood. What this poison might be, however, was a 
difficult problem to solve, especially as 1 was thrown off the scent by 
suspecting that it was probably a poisonous mould or fungus. On 
inspection of the juar which had been given to the dead animals, 1 
was very much surprised, on breaking open the stalks, to find a very 
considerable quantity of a white salt deposited in crystals in the pith, 
more especially at the nodes. The salt to the taste was cooling and 
saline, very like Nitrate of Potash. On burning a piece of the stalk 
there was marked crepitation. 1 collected some of the stalks and 
subjected them to a chemical examination which revealed the fact that 
the salt was Nitrate of Potash. The quantity of the salt in the stems 
was so considerable (25 per cent.) that there was no doubt in my 
mind that this was the cause of the deaths of the cattle which had 
been fed upon it. 

At the last Sirsa fair a number of deaths were caused by poisonous 
/aar, and Veterinary Assistant Hakikat Ral to whom I had mentioned 
the fact of animals having been killed by the development of Nitrate 
of Potash in Juar stems found that the Juar was in the same condi- 
tion as that which I had previously examined. He sent me a small 
bundle of this for opinion and 1 took the opportunity of having it 


A. xi2oa. 


Ltigtr. 


5 


the Jur Plant. (H, T. Ptase.) 


ANDROPOOOn 

Soighuiii* 


carefully analysed by an analytical chemist in Bombay who iqtorts aa 
follows : — 

Analytical Department, Victoria House, Bombay* 

“ 1 have made a chemical analysis of a sample of **juar'* (Andro- 
poson Soffi^hum) and find that the stem contains Nitrate of 
Potash to the extent of 75 grs. per ounce weight of the plant. This 
proportion refers to the bulk sample given to me by Veterinary-Captain 
Pease, but the salt is very unevenly distributed throughout the plant, 
being most abundant in the stem at the nodes or junction of the 
leaves. The plant contains no other salt in appreciable quantity." 
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Judging from these observations, I have no doubt whatever that 
the juar plant, at times, in certain circumstances, such as have been 
mentioned above, becomes distinctly poisonous owing to the amount 
of Nitrate of Potash which is contained in the stems. 

In order to test the poisonous properties of Nitrate of Potash a 
heifer was given 10 ounces of the drug in a drench. In ten minutes 
she commenced to urinate and she was dead in so minutes with symp- 
toms of gastro-enteritis, tympanitis, nausea and colic, staggering gait, 
stupefaction polyuria and death. Authorities on the subject state : 
** Sometimes death from Nitxate of Potash poisoning is apoplectiform, 
and we may at times observe spasms and rotation of the eyelids. It 
is generally very rapid, the animal may succumb in a few minutes. 
Usually it lasts from half an hour but seldom over is hours. Tke post 
mortem appearances are those of hsemorrhagic gastro-enteritis, cherry 
red or purple colouration of the gastric mucous membrane and that of 
the small intestine, and superficial ulceration of this membrane. The 
intestinal contents are reddish brown. The kidneys are ecchymosed 
and inflamed. The intensity of the effects of this drug is in inverse 
ratio to the fulness of the stomach. 

There can be no reasonable doubt that in the cases of poisoning 
from this plant the cause is the presence of large quantities of Nitrate 
of Potash in the stems. Some of the samples examined contained 
as per cent, of this ash, so that a very small feed of them would intro- 
duce iufiieient to carry off the animals which ate them. It Is therefore 
necessary to avoid Juar in this condidon, or, if animals are starving 
and damaged Juar is available, cutting up the plant and washing it 
would, by removing the salt, render the plant harmless. 
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AILANTHUS EXCELSA. 

{^Dictionary of Economic Products^ VoL /.« A. 


BARK OF AILANTHUS EXCELSA. 

By David Hooper Esq.. Government Quinologiet, Madrae. Reprinted 
from the Pharmaceutical Journal, October 28th, 1895. 


The tree known as Allanthiis excelsa. Roxh, attains the height of 
about eighty feet and forms a very ornamental and imposing feature in the 
landscape. There are three trees of this genus common in many parts of 
India. Ihey are all bitter like many other plants of the Natural Order 
SinambaceB, and th^ all have medical properties attributed to them 
The A. glaodulosa. De^,, is probably an introduced tree, but it yields an 
intensely bitter bark, which Dr. Robert, of the Chinese Naval Department, 
in 1874, found very useful for dysentery, and which Professor Hetet has 
recommended as an active vermifuge. It is said of this tree that its leaves 
afford food for the silk-worm (Attaciia cyathla). while it checks the spread 
of the rose-bug. to which it is destructive. The third species is A. niala- 
baiica. D.C, the Perumarum of South India, which yields a rather fragrant 
resin named mutipal, useful, when purified, as a substitute for Veiiice 
turpentine. The word**aiianthus*'is latinised from "araitfAa.** the Mal- 
ayalum name of the last-mentioned tree. 

The batk and leaves of Ailanthna excelaa are in great repute in 
Madras, and have received favourable notice from Drs. Ainelle and Wight. 
In the Telugu country the bark is regarded as a powerful febrifuge and 
tonic in cases of debility. It is also good for dyspepsia and bronchial and 
asthmatic complaints. 

The only notice of a chemical examination of the bark appeared in 
1870,^ when Mr. Narain Di^i read a paper on the subject before Tre Grant 
Collie *Medical Society of Bombay. Mr. Daji separated an acid principle 
which he named ailanthic acid. It was reddish brown, very bitter, 
forming a deliquescent mass of waxy consistence, easily soluble in water, 
lass so in alcohol and ether, and insoluble in chloroform and benxol. 
He also found a bitter, noiwystallisable principle, but he attributed the 
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medicinal virtue to ailanthic acid. In doses of i to 3 grains it was said 
to be tonic and alterative. In larger doses it caused nausea* vomiting* 
and purging. He strongly recommended its use in dyspepsia with con- 
stipation. 

An authentic sample of the bark having been supplied by Dr. Watt 
of Calcutta* I proceeded to nmke an examination of it to confirm* if 
possible* the presence of ailanthic acid* and to ascertain more definitely 
the nature of the bitter principle. 

The bark was in flattlsn pieces about 6 inches long by 3 to 4 inches 
wide* and half an inch thick. It was light coloured and granular in 
textures externally hoary and rough from the presence of numerous 
longitudinal scabrous ridges* internally* yellowish white and finely fibrous. 
When soaked in water the bark swelled and became glutinous on ^e 
surface. The odour is acrid and mawkish ; the taste very bitter. The 
bark contained a large number of stony cells collected together ingroups* 
and many conglomerate raphides. The ash of the air-uried bark amounted 
to 7*4 per cent. Starch was present in the medullary rays* but no tannin 
was discovered. Dr. Ilohideen Sheriff in his MaUria Mtdica of Madras 
stated that the bark of A. excelsa is distinguished from that of 
A. malabarica by a decoction of the former blackening the persalts of 
iron. My experience of the barks in question is that they are both free 
from tannic acid. 

Several ounces of the powdered bark were macerated for a week with 
rectified spirit and then percolated to exhaustion. The percolate was 
distilled to recover most of the spirit* and the residue was gently evaporated 
to a syrupy consistence. No crystalline matter appeanng, evaporation 
was continued to dryness* when a brownish-red acid and bitter residue 
was left. Water formed a light-coloured solution of the bitter principle* 
and this extract being naturally arid it was shaken with ether and otW 
solvents* which removed a waxy* brown body* not bitter* and insoluble 
in water in a free state. After this treatment the aqueous solution was 
found not to be disturbed by alkalies* but to give precipitates with iodine 
tannin and lead acetate ; in the latter case the bitterness was left in the 
soluble portion. Some more of the solution was treated with freshly- 
prepared tannin liqour until a precipitate ceased to be formed : this was 
collected on a filter and washed. This precipitate was mixed with fresh 
lead hydrate* and the whole dried at a low temperature. The dried 
tannin compound was powdered and boiled with successive portions of 
alcohol* and the blue fluorescent liquid was evaporated. The residue was 
a light-brown granular substance* not distinctly crystalline* intensely bitter* 
neutral in reaction* soluble in water and spirit with a fluorescence* not 
readily soluble in ether* but distinctly so in chloroform. It gave a purplish 
colour with sulphuric acid* and yellow with nitric acid. Its solution was 
precipitated by iodine in potassium iodide, potassio-imercuric iodide* and 
tannin. The bitter principle was not shaken out of acid* neutral or alkalinf , 
solutions by ether or chloroform. The spirituous extract of the drug also con^ 
tained a fatty substance*a resin* and a body freely reducing Fehlings solutkin. 

From the above examination it would seem that the bitter principle 
of AfUntiitie exeelea bark has no claim to be called an acid* but /atner 
to belong to a neutral class of substances related to quassiin. AltnougTi 
not obtained In a distinctly crystalline condition* perhaps by working on 
a larger quantity than 1 had at my diiposal* crystals could possibly be 
separated by this or another method. The fluorescence of ite aoluttons* 
the abundant precipitate it gives with tannin, and the purplish cokxir It 


A. 658. 



Ledgir. 


3 


Bifk of AUaotlmt oseeltt. 


(2>. Hooper,) 


AILANTHUS 

excelsa. 


comnmiiicates to strong sulphuric acid, are characteristic of the bitter 

E rinciples of many plants of tte Simarubacba. The cedrin obtained by 
ewy in (he seeds of Simaba cedroii, the principles separated by Warden 
from the wood of Picraama quaasioides, and by 8minoi|ama and Hlrano 
from P. ailaathoidesi and the samaderin from Samaden indlca, may on 
more complete analysis prove to be one and the same active principle, 
and that principle quassiin. 
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The SILK INDUSTRY in MAGWfi DISTRICT. 

Note by C. W. ALLAN, ESQ., Extra Assistant Consmator of Forests^ 


The following note which is published by the courtesy of the 
Burma Administration will, it is thought, be found worthy of atten- 
tion by those engaged in the rearing of silkworms 

It may be of interest to know that the.inhabitants of the following 
villages in the Taungdwingyi subdivision make their living by silk 
culture 


Thetkemyaung. Kyogyaung. 

Kalama. Taikpwe. 

Saidaw. Kyauktaung. 

Gdnnyindan. Sinchidaing. 

Kyangya. Thdngwa. 

Chizbaing. Thabyeaing. 

Nyaunghmaw. Taungyaung. 

The worm, I believe, is what ik known as the Chinese variety, and I 
understand the eggs were first brought into this country from China. 

The villagers tell me it takes eight days for the eggs to hatch. 
The caterpillars moult four times. When the worms first hatch they 
are of dark colour, but after their first moult, which begins on the sixth 
day, they leave their old skin on the eighth a whitish colour. As 
stated above the caterpillars moult four times, the moults beginningj 
on the 6th, t4th, sand, and 30th days after hatching. They He 
dormant two days each time. After their last moult they feed for is 
days, turn yellow, then begin to spin their cocoons, thus remaining in 
its caterpillar stage for 44 days. 
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When the worms hatch out they are put into round tray-like 
baskets without covers called cagatot. When young they are kept 
covered over with a cloth because the blue*bottle fly called the 
pyin stings and kills them ; but when the worms get older they are 
kept open, as the flies do not trouble them then. The iagaw is 5 
feet 5 inches in diameter and 3 inches in depth ; the mulberry leaves 
are plucked and laid in the sagaw, and the worms are put on the 
leaves ; they are fed three to four times a day. 

From 800 to 1,000 worms are kept in a sagaw. When they turn 
yellow they are taken out of the sagaw and put into a larger tray 
called a phinet which is 5 feet 5 inches in diametc^- and 1 inch in 
depth. Circular compartments are made in the phtne with what is 
called the phtnt-oo^ which is a mat of bamboo about 3 inches in 
breadth and about 30 feet in length ; this is put into the phine in 
spirals about 3 inches apart. 

Three days after the worms are put into the phine the cocoons 
are ready ; they are then taken from the phine and put into a basket 
or kept in a sagaw for three days, making six days from the time 
of spinning, by which time the worm inside the cocoon has turned 
into a pupa. 

The cocoons are then taken and pur into a chatty with hot water 
and kept on the fire and the old lady of the house sits by and spins; 
the silk while it is boiling, 

The chatty in which the cocoons are kept is called the pa^wtH^oo ; 
on to this is fixed the po^sit with a rough bamboo wheel* over which 
the silk is passed and spun on to the ianyinldn or wheel, which is 
fixed to the khon or frame. 
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The lady sits by with a small pair of iron tongs and picks up 
from five to seven cocoons in her hand and detaches a few threads estnnftw 
and passes them in and out of the cross-pieces marked (n) and (3) 
and gives them a wind lound the wheel marked (c) from which 
it is taken and turned round the ianyinldn ; the hnyal or tongs are 
used to keep the cocoons from leaving the chatty or po^win-oo^ 
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Thus all the silk is wrapped off and the worms, or rather pupas, 
are left in the pot in a boiled state; they are then taken and fried 
and eaten and are considered a great delicacy among the Burmans. 

Six sagaws give i viss * of silk, which is sold at Ri 6 a viss to 
people of Taungdwingyi, who come and buy it in the jungle villages. 

The refuse silk taken from the ends of the cocoons is spun by 
hand and sold at Rio a viss. Some of tbe cocoons are kept to 
breed more worms ; these turn into moths and come out of the 
cocoons about the eighth day after spinning. The moths, male and 
female, are put into a sagaw^ where they copulate. 

After the male separates from the female, the females are taken 
and put into a bin, made out of the leaf of the toddy-palm. The bin 
is about 1% inches in diameter and i inch in depth; these bins are 
put on to some Chinese paper and S 5 moths, females, put in each 
bin ; the moths lay their eggs in a day and a night and are then thrown 
away. Ten bins are sold for Ri ; those who want to breed silk, 
worms buy the eggs. 
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The Silk Induetrj in Megw4 Diftrict. 

A large quantity of the silk and eggs are taken across to Swa, on 
the railway linoi on the Pyinmana side, and sold there. 

The mulberry plant, on the leaves of which the worms are fed, 
is cultivated from cuttings. The mulberry gardens are, for preference, 
made along the beds of streams, where the kine grass is cut and 
burnt and the cuttings planted ; but where there is not sufficient room, 
the cuttings are planted in yas on the hill -sides. 

The gardens are kept up from two to five years. When the plants 
grow big and do not give much leaf they are cut down and thrown 
away and fresh cuttings planted in a new ya as the, plants bear most 
leaves when young. 

Specimens of the silkworm described in the foregoing note, 
together with moths and empty cocoons, have been received from 
the Conservator of Forests, Western Circle, Upper Burma. 

These prove to belong to the species Bombyx arracanensiSi 
HutL 
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(LETPET TEA.) 

[Dictionary Economic Products, ToU II., C. S44.agS.] 


Bevkw cf the Beeent Correspondence on the Letpet Tea and the Tea Plant ef 
Burma, by the Beporter on Economic Products to the Government cf India. 

Daring the past two or three years considerable interest has been twwtr na. 
taken in the subject of the Wild Tea Plant of Burma and in the pecu- 
liarly manufactured article known in Burmese trade as Leipet ( or 
Lippctt ) Tea. Some portion of the correspondence on the latter 
subject has already ai^ared in the Ktw BulUHn (No. 109, January 
1896), but the further particulars since to hand would seem to justify 
the publication of a more complete review of the official communica- 
tions, that have passed between the Governments of India and Burma. 

The notice of LtipH Tea as given in the Km BulUtin opens with 
a few brief sentences on the previous papers that had appeared in the 
BulUHn on other special tea preparations somewhat akin to Zcipct. 

These are the Pu4rh of ¥00*000 j the Brick Tea of Tibet ; and 
the tm of Upper Siam. It is proposed to confine attention in the 
present review to the available information on Ltt^t Tea and to the 
Tea Plant of Burma. The interesting correspondence that also 
esists on riie subject of Brick Tea may form the subject of a further 
iwdaiw at some future date. 
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Indian Tea Planters* xnaj possibly find some of the particulars 
given below more than amusing. The methods of cultivation, pluck- 
ing and pruning pursued in Burma may very possibly afford useful 
hints and Mr. J. C. Murray's Report will be found of special interest. 
Jt would not surprise the writer very greatly were the system of 
steaming the leaves found capable of adaptation to the European 
method of manufacture. The experience of centuries that suggests 
the opinion that after a certain period tea bushes become less pro- 
ductive, may fairly well be regarded s worthy of careful consideration 
by the European planter whose accumulated knowledge hardly covers 
the period fixed in Burma as that of healthy and profitable production. 

The discussion as to whether Camellia theifera is indigenous to 
Burma is the old old story upon which Assam Tea Planters will be found 
to range themselves on opposite sides, in nearly equal numbers, the 
one party claiming the tea plant as indigenous to Assam and the other 
affirming that the wild plants met with in the forests are but survivals 
of an ancient cultivation. This difference of opinion is, however, 
very frequently one of a mistaken notion that when a plant may be 
described as wild, that is to say, self-sown and requiring no protection 
from man, it can be regarded as indigenous. A Planter will some- 
times point with indignation to the fact that the tea plant grows wild 
in this forest and that, when doubt is being thrown on his views as to 
the botanical meaning of the word indigenous. There is unfor- 
tunately something more required, before a plant can be regarded as 
indigenous, than its mere existence in forests even remote from 
present cultivation. Mr. Bruoe eo bdawi) would seem to think 
that the tea plant came from Burma to Assam and Manipur even 
although he denies that it is indigenous in the parts of Burma explored 
by him. But even were Mr. Bruoe able to prove that certain inva- 
sions of Assam by the Burmese, transported the industry of tea-planting, 
that would no more disprove the idea of the plant having all the while 
been indigenous to Assam than that it was not indigenous there, be- 
cause Lord William Bentinok (183s to 1839) brought it from China. 
Nevertheless there are many circumstances in Manipur and the 
Naga Hills that induce me (at all events) to believe that the plant is 
truly indigenous in these regions as it may also be in some portions of 
' Assam proper and in Burma. And I make this statement now, some 
years alter the date of the publication of my chapter on Tea in the 
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DitHotuuy of Eeonomit ProdutU, became my recent explorations in 
Assam and the Naga Hills fully satisfy me that I was correct, in my vunmV 
original view, based as it was mainly on a botanieal ixploratien of the 
lea area of Manipur. There is, however, little to be gained by 
extending a controversy that can but be said to aim exciusively at 
localising within narrower limits the home of the tea plant. All 
vrriters are agreed that it is indigcnons to the tract of hilly country 
that constitutes the border land of Assam and Burma with China. 

There, is, however, a practical aspect to the controversy. In one 
of my letters below it will be found that 1 have urged the desirability of 
a more careful study of the “ wild" tea plant with a view to discover 
whether or not it is subject to any of the great tea' blights that arc 
causing so much injury to the tea-planting industry. The samples 
received by me from Burma, so far, have revealed the existence of 
only one vegetable parasite, a Loruitbus, that in Assam seed 
gardens does some injury. The specimen sent to me as that of a white 
fungus proved to be the white scale insect (Aspidiotiis tfSBSpMCBS) 
well known in tea gaidens, but which does very little injury to tea 
cultivation. One specimen also, a boring insect, was obtained from 
Biiima which very possibly is the well-known enemy of both the tea 

and the coffee plant, ois., Zeuxera coffesm I have received no 
samples that would indicate the existence in the “ wild " nor in the 
so-called cultivated lea of Burma of any of the great blights of the tea 
plant, such as mosquito, red spider, green fly, thread blight, grqf blight, 
red rust, blister blight, etc. 

It might help forward very greatly the question of the alleviation of 
the destruction caused by these blights, were we in a position to affirm 
conclusively that they were a consequence of cultivation and not neces- ^ JJJ™, 
sarily enemies of the wild plant Wjth that object in view I personally 
explored the foresu (and seed gardens within these forests) that fringe 
the area of tea cultivation in Assam. I also extended my researches 
into the Nsga Hills and examined there several large expanses of what 
I regard as indigenous CanMlIiA thwfMA* I found only one of the 
tea blights, an AIgn.* This appears on the leaves as small red patclms. 

In that condition it is harmless being a purely eiddersaalpaissito. <«aesnwt.*' 

Uoforlanately for the Planters, boweveri it has die power to uanme a 

‘ second condition, becomes deep seated within the tissue of the jwung 

• MycoldeapafaaMca, Cunmugbam- 
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shoots and is then known as the very dangerous Red Rust/' 
There is not a tea garden in all Assam, I confidently affirm, that does 
not possess the leaf -parasite condition of this Alga* Fortunately it 
only rarely appears in its second form and the conditions that induce 
this change in the life of the Alga are exceedingly obscure. But in 
the wild or so-called wild tea of Assam and the Naga Hills I failed to 
find any evidence of the ''Red-Rust" condition. And what is still 
more significant, while I found the leaf-parasite form, on many other 
wild plants, I failed to discover on any of these the " Red Rust." 
If this observation be confirmed by others, for es^mple in Burma, it 
might be regarded as indicating a change in the life of the Alga 
favoured by the special adaptations of the cultivated tea plant. But 
why it should appear, in its dangerous form, in certain districts 
of the Assam tea area and not in others, immediately adjacent, is 
a problem of the greatest obscurity. Should by any unforeseen cir- 
cumstance, the germs that exist in every garden change from the one 
condition to the other Red Rust " would assume a truly alarming 
aspect and it cannot be said this is an impossibility. 

But I have alluded to the example of Red Rust purely and simply 
with the object of indicating the value to the tea-planting industry 
of a more extended and careful study of the wild plant. There is 
still another possible aspect of the advantages to be attained by a 
botanical investigation of the Burma wild tea plant. Mr. Bruoe affirms 
that a large proportion of the recent tea extension of Assam* has been 
planted with Chindwin seed. In several of the other communications 
on this subject it is affirmed that the Burma plant is identical with 
the " Assam indigenous." In my opinion the two plants are perfectly 
easily recognised, have in Assam distinct properties, and are un- 
doubtedly separate races of the Camdlia thelfera of cultivation. 
I should place the Burma plant as a race much nearer to the so- 
called Assam hybrid plant than to the pure Assam indigenous. 

The Chindwin seed has been found like the Manipur and Cachar 
suitable to some districts of Assam and has practically failed in 
Others. It follows, therefore, that when greater attention Is given in 
the future to the selection of seed, the properties of the wild plants 
of each area will become very important subjects of study. To regard 
them as identical, on the botanical bases of Camelflatbelferai would 
* Dees bo mean Cschsr ? 
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be on a par with the view that the CabbagCi Cauliflower, Green Kale, 
Savoy Cabbage, Brussels Sprout, Koli Rabi and Brocoli, were one and 
the same cultivated plant, because they had all very possibly been 
derived from the Brassica oleracea of Botanists. There can be 
no doubt that the so-called wild Camellia tbeifera of the forests 
of Assam has properties and peculiarities of its own, distinct from 
those of the Camellia theifera of Manipur, or of the Camellia 
tbeifera of Burma, and quite as much so as from the Camellia thei- 
fera of China. But what is more surprising still the produce of the 
various seed-gardens of Assam manifest the most marked diversities. 
Is it to be wondered at, therefore, that the Burmans should recognise 
the difference in flavour from the cultivated, as compared with the 
so-called wild plant? It would indeed be contrary to all experience 
were it not the case that a cultivation extending over centuries, 
however crude it may be, should not have produced in Burma a dis- 
tinct race of the plant— perhaps quite as distinct from the neighbouring 
wild tea as from any of the other well-known races of tho plant in 
other parts of the tea area. To suggest, therefore, that wild seed 
should be collected and sold mixed with the cultivated stock, would 
very possibly result in an evil name -to all Burma tea seed. Too 
much care in keeping the seed of each locality separate cannot be 
shown, and wild tea seed if at all possible should be declared sepa- 
rately from cultivated. Burma is an area large enough to afford 
several distinct races of the plant, and the longer the study of these is 
delayed the less chance is there of good results being obtained. I 
should not be surprised to find that the habit, described by Mr. J, 0 . 
Murray (p, 26 delaw), of dipping the leaves into boiling hot water 
instead of steaming them proceeded from the fact that the two plants 
on the East and the West of the Irrawaddy belonged to widely different 
races that could not be cured by the same process. 

It is in my opinion, by the selection of seed, that the chief reforms 
of the industry will be effected, and I have therefore in these remarks 
purposely diverted from the curiosi^ Zelpel to that of the Burmese 
Tea Plant, The supply of improved and caxef uUy selected seed might 
easily become a large and profitable industry, but with the extension 
of railway communication, Burma will doubtless develop into a 
gteater rival to Assam than any of the other tea districts of India are 
very likely to become, 
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From C. G. BaynUf Eeq^ J.C.fif.i Revenue Secretary to tiee 
Chief Commieeioner of BurmOf to the SecreUery to the 
Government of IndiOf Department of Revenue ami 
AgricuUuref^No.^dB^^A.’^lOf dated Rangoon^ the 
dth July 1894. 

In continuation of this office letter No. 120^5-A. — 10, dated the 
7th May 1894, 1 am directed to submit, for transmission to Her 
Majesty’s Secretary of State for India, seven packets containing 
samples of the tea of Burma. Four packets contain 

wet •*Leppe/t** and three packets dry Leppeii,'* Two speci- 
mens 6f the plant ( Elacodendron orientate ) are also submitted. 
A copy of a note by Mr. W* A. Graham containing information regard- 
ing the tea is enclosed. 

Information regarding the “ Leppett ” Tea of Burma hr 

Mr. W. A. Graham. 

1. By far the greater quantity of the tea consumed by the Bur- 
mese, called ** Leppeit^^* is grown in the Yaung Baing State of the 
Northern Shan States. Ihis State is entirely given up to the culti- 
vation of the tea tree, and the inhabitants one and all, including the 
Sawbwa himself, trade in the commodity. 

2. The gardens are situated on the hill-sides, which, in this 
neighbourhood, are very steep. The trees continue to yield 
crops of leaves suitable for the market until they reach maturity and 
a height of some 60 feet, but the best article is obtained from the 
young shrubs, of which the gardens chiefly consist. Two crops of 
tea are secured each year, one in May and one in July, only the 
young and tender leaves being taken. The leaves, while still green, 
are boiled in large narrpw«necked pots made for the purpose. When 
thorou^y boiled the contents of tl^ pots are turned into large pits 
dug in the ground, These pits are square and about 6 feet deep; 
the sides and bottom are lined with thin walls of plantai&*leaves, 
which keep the tea pure from contact with the earth. The pit being 
full of boiled tea and the juices from the pots, a top made of plah- 
tain-leaves is placed over it and earth is piled above it, b^ Stones 
and other heavy weights being finally placed on the top. 

3. The tea is thus preserved and compressed for some months, 
when the trading season coming on, the piu are oponed and the tea 
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is sold to the traders, who come with their caravans of bullocks and 
carry it away to the Mandalay market. For transport the tea is 
packed in long baskets, of which each bullock carries two. The 
baskets have no lid, but are covered in with strips of bamboo, so 
arranged as to serve the purpose of a lid in being air-tight, and at 
the same lime to admit the insertion of a wedge, the pressure of 
which prevents fermentation from setting in. Every day the wedges 
are hammered in a little further, so that, although the tea dries in the 
baskets and shrinks, a constant pressure is kept up. 

4. The price of the tea at the gardens ranges from R15 to RS5 
per 100 viss.* When sold to the brokers in Mandalay it fetches from 
R60 to Rioo, or even to R140, per 100 viss. As the tea loses weight 
a good deal in transit from Yaung Baing, the traders on nearing the 
market usually throw the baskets tor a day or two into the nearest 
stream, by which simple process the article is made to recover its 
lost dampness, and weighs as much as it did when purchased. In 
Upper Burma and the Shan States a good deal of this tea is con- 
sumed as a drink, for which purpose it is sold in a dry state. It is 
prepared by boiling it in an earthen kettle and is drunk with salt. 
The greater bulk, however, is sold by the Mandalay brokers to mer- 
chants in Lower Burma, where it is largely consumed in the solid. 
The leaves are soaked in oil, a little garlic, dried fish, etc., added, 
and the concoction thus formed eaten, being considered a great 
dainty. Besides being regarded as a dainty, however, the Lep^ 
peH^ is a traditional food among Burmans. At the important 
junctures of a man’s life, such as birth, initiation into the church, 
marriage and death, LtpptU'^ plays an important part, and 
no ceremony is complete withont the consumption of that article. 
The tea remains in the same basket from the time it is bought at 
the gardens until it is sold by the merchant to the actual consumer. 
Large numbers of baskets are to be seen at every wharf along the 
Irrawaddy banks and in the bazaars throughout the country. 


The further investigation into the subject of IMpti tea having been 
transferred to the Reporter on Economic Products, the following letter 
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was addressed to the Revenue Secretary to the Chief Commissioner of 
Burma ; — 

JTrom tfke lUporiemt Ee&nmnie Prod%iet9to the Oovamm«nC of Tndia,io the 
Bovenuo Boorotary to tte Chi^OommUtionor, Burmor-^th 770, dmtod M- 
outta, the BOrd Auyuot 1804^ 

I am directed to acknowledge receipt of your No. 49—5 A., dated 4th 
July, together with the enclosure— a note on Leppeii or Utpet tea by 
Mr. W. A* Graham and accompanied with certain samples of the tea. 

9. I am to inform you that the two botanical samples arrived in a state 
of complete decomposition. Some 50 plants had been pulled out by the 
roots and packed while green into an almost air-tight box. The lesult 
might have been anticipated. But the rotten twigw have revealed one 
point of importance, namely, that the leaves had originally been alternate 
in which case the plant cannot possibly be a species of Elseodcndron and 
for other reasons cannot belong to the Natural Order to which that genus 
is referred. The name E. orientale, Jacq,, is that of a Madagascar plant 
and which is not likely to be in Burma. It is not a synonym, therefore, for 
the common Indian species E. glaucum. 

3. 1 refer to these botanical considerations because you will observe 
Mason in his Burma and Its Ptople, page 505, says the Letpot tea is obtained 
from that plant While collecting material for the two articles on tea that 
have been given in the Dictionary, I came to the conclusion that Mason 
was most probably incorrect in that v^ew and that the Leipei was very 
possibly a peculiarly prepared article made from the ordinary tea plant. 
Reference has, therefore, been given to this subject under Camellia th^erm. 
Volume IL, pp, 74 ' 76 » and again in the article Tea, Volume VL, Pari ///., 
p, 449, 1 mention these passages because it will be found that the opinions 
quoted give an account which differs slightly from Mr. Graham's descrip* 
tion. At the same time Mr. Graham’s specimens, though absolutely use- 
less for any botanical purpose, have sufficed to confirm the opinion formed 
by me some years ago, vie,, that when the subject of Leppeii tea is gone 
into it will be found that it is not an ElMden^en. While this view may 
be confidently advanced as correct the determination of the plant is a 
matter of absolute uncertainty. It may be Camellia theifera or possibly 
C. dfupilbra, or it may be an altogether different plant. The only point 
that can be made out is that it is not an Blmodeiidroii. 

4. Under these circumstances 1 am desired to inform you that the 
samples of prepared Leppeii Tea furnished by you have been forwarded 
to Her Majesty’s Secretary of State for India, but that in the Despatch 
accompanying these it is stated that proper botanical specimens shall be 
procuf^ and transmitted to London at a later date, 1 am therefore 
to aek that you may be good enough to direct the person employed to 
prepafe these samples, to cut of! twigs, say, la inches long with leaves 
and flowers (or if flowers be not in season, fruits) and to place these 
between sheets of blotting paper and to change the blotting paper day by 
day, supplying fresh dry paper each time, until the specimens are cm- 
pletely diy. 

C. 244-256. 




Ledger, 


oo Letpet Tea and Tea Plant of Biinna. (G, Watt.) 


CAMttLU 

thdtfem 


If the plant be neither in flower nor fruit at present, one or two twigs LiTPBT T8JU 
dried (as briefly described) would enable me to form some conception of 
its nature and better samples might be furnished when both flowers and 
fruits are obtainable. I need hardly add that the subject is of the very 
greatest interest to the Tea Industry of India. 

From the Jtemmwe Seerttarf/ to the (hief CommUHoner, Burma, toihe Beporter 

on Bronomir Froduete to the Government of India, ^Fo, 649—^ A -li, dated 

the »8th dune i89lh 

1 am directed to forward for favour of examination and report— 

(1) Branches of tea with young fruit in Shan paper ; 

(2) Branches of Loranthua parasite in Shan paper; 

(3) Letpet pickled tea in bamboo intemodes ; 

(4) Tea seed in tin boxes, green and dry ; 

(5) Fruit of Loranthua preserved in rum in stoppered bottle. 

I am to annex a copy of a report, dated the 13th March 1895, bY 
Mr. Bruoe, Assistant Conservator of Forests, upon this tea plant. 

Report on the Tea Industry of the Upper Chindwin^ hy 

C. W. A. Bruoe, Eeq., Aseietant Conservator of Forests, 

Upper Chindwin Division* 

The following is a list ot the villages of the Upper Chindwin 
which export tea-seeds, Uie inhabitants of all being Shans *— 

Kaungkan. Tasdn. 

Tingin Onbet. 

Kawya. Mainwe, 

Maungkan Tamanthe. 

Malin. 

Tradition says that these Ittns (clearings) were cleared and 
planted some sco years ago, the seed having been brought from 

Palaung (Northern Shan States^. No one has ever heard of wild tea 
in the jungle ; the gardens were originally planted for the sake of 
the leaves, that is, to make leipd, ** the so-called pickled tea of 
Burma, However, some 20 years ago there arose a demand for the 
seed, at first intermittent, but since British occupation steady, and 
this has now become the qiain source of income to the owners, 
though the pickled tea is still collected and made as of old. . 

Method 0/ Planting, v/r.— The first thing to be done in planting 
a Utpehkin is to find the right kind of soil, what is known as mfeni, 
literally red earth. In this soil the tea-tree flourishes to perfection ; 
the look of this earth is very characteristic, being a light red or tmS- 
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coloured friable loam, which occurs in patches, and wherever these 
patches of red earth are found on the banks of the Chindwin there 
villages have been built and tea planted.* The jungle being cleared 
of all brushwood and undergrowth, three or four seeds are dibbled 
into holes, the holes being either tao or four cubits apart. The 
object of dibbling in more than one seed is to guard against blanks ; 
however, all the seeds that germinate are allowed to grow. After the 
plants come up all the tending the gardens recei\e is periodical 
clearing of grass, small plants, weeds, and brushwood ; the ground is 
never hoed nor the plants pruned, except when the ravages of a para- 
site known as Chidaung have become so extensive as to kill the por- 
tions above ground ; the dead tops are then hacked down with the 
ordinary Burmese dama, the plant at once throwing up stool shoots or 
root-suckers which in three years take the place of the old cut-down 
plant. The small plants become large enough to give a crop of 
leaves in three years if the km is kept free of jungle, but not till five 
years if the garden is ** dirty.*' Seed is borne when the plants arc 
eight years old, but they do not come into full bearing till 15 years 
of age, the normal existence of a tree being 40 to 50 years, if not 
attacked by the parasite mentioned above. Some trees last longer 
than this, but old trees do not bear such good crops of seeds or leaves 
As middle-aged ones, being usually stagheaded, and are generally 
cut down, their places being taken by vigorous shoots thrown up by 
the stools, some stools as large as three feet in girth being seen, A 
light shade is beneficial to the plants and lessens the labour of 
keeping the gardens clean, as the shade kills out the rankgrasseSf 
such as ihtkk^ etc , which spring up if there is no shade. Heavy 
rains are not good for the seed-crop, as the seeds drop off without 
ripening ; however, if the seed-crop is poor, the leaf-crop is usually 
good, and vice vend, 

Ownerihip,^^c\i house owns from one to three kins^ the various 
properties being bounded by rough cactus hedges. 

Crs/r.— -As already stated, there are two kinds of crops—the leaf- 
crop and the seed-crop— 

(a) The The trees flush three times a year in— 

(1) Tagu to Kasfin (April— May) ; 


• The ioH hi Manipur and the Naga 
ifmirshiy to this des6ripttoii.^&f, 
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(2) Wazo to Wagaung (July— August) ; and IHTPW TEA, 

(3) Tawthalin to Thadingyut (September— October), 

Of these three flushes the first gives the best leaf and brings the 
highest pi ices. The method of plucking is to pluck the whole shoot 
except one leaf which is left. Thus if there are three leaves in a 
shoot, the shoot is nipped off just below the second leaf. Each owner 

• The ordinary Ai A ‘hen lakes his CTOp of lesi^es and throws it 

Durira, sir.iiar to the one into an iron cauldron* full of boiling water ; 
cutch w cooked in. . . 1 . .*11 .1. i 

It IS left in this water till the leaves turn a 

Lnavns 

}ellow colour ; the water is then throun away and the leaves rolled thigwn^lalo 
by hand on mats ; it is then ready to be sold to traders, who take it wntor. 
away either packed in bamboo crates or in the inteinode of the 
myeiasangye bamboos (Dendrocalamus Hamiltonii). If one 
wanted to keep this tea, it must eithei be kept buried in the ground or 
the crates and bamboos must be kept in water. Kawya village, which 
has the largest extent of kins^ makes on the average ao,ooo vise of Utpei 
annually, The price at the village for the produce of the first flush is 
usually K16 per lOO viss, for the other and later flushes R 12-8-0 
per 100 viss. 

The seed-crop ripens in October and November ; 
it is then collected, dried in the sun and sold to Burmese traders, 
who come up for It. The trader shoots the seed into the bottom of 
his boat, the bottom being roughly lined with mats, and then takes it 
down to Ketiha or Tdnhb ; where he sells it to the native agents of 
tea-seed chiefs.'* 

The price of the tea-seed on the garden varies from R3 
to Rio per basket, but to understand the method of buying the seed 
one must bear in mind that the trader, always a Burman, comes up in 
January or February to bargain for the seed-crop of the following 
November. If possible, the trader makes a contract that the owner 
will sell him all the produce of the garden for a fixed sum per basket. 

Thus in January 1894 the Maungkan villagers contracted to sell all 
Iheir seed at R5 a basket. The trader then advances on the condi- 
tion that, if the villagers cannot pay him back in tea-seed, th^ must 
pay him Rioo per cent, on his money. If the trader cannot get a 
contract for the whole crop, he always manages to make advances 
for a certain proportion of the crop on the same condition. Thus, 
this year all the villagers of Kawya have had advances on the cohdi- 
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tion that they pay back next November (in seed), each basket to be 
counted as R3. Any left after the villagers have paid back their ad- 
vances usually brings double the contract price. The trader then hires 
boats and takes the seed to Kettha or TOnhb, the rate of boat-hire 
being from a annas to 4 annas per basket according to distance at 
Kettha. He will sell to agents of the tea-planter for an average of 
R17 per maung (a maung = i basket* 10 pyis or 26 pyis). This is 
practically the end of the business as far as Burma is concerned, as 
from here it is carried by Chin or Manipuri coolies in-baskets, Scotch 
fish-wife fashion, to Manipur. No tax is collected or any transit dues 
exacted anywhere along the route. The Chins are said to carry a 
load of one basket-and-a-quarter, the average weight of one basket 
being 14 visa, and get R5 to R6 for the journey. 

C9ifr/»rii9ff.— ]t will be seen that, as in most trades, the middle- 
men are the best of! and absorb most of the profit. The Burman 
trader makes, even if he does not go in for the advance system, over 
cent, per cent., and of course his profits aie doubled if he does. The 
Thaungdut Saabwa has, I am told, petitioned the Government to be 
allowed to levy transit dues on the tea-seed passing through his Slate, 
though on what he bases his claim to the right, 1 fail to see. No 
Thaungdut coolies or men in any way are interested in the trade, the 
development of which is solely doe to the Bengalis and Bormans. 
The Sawbwa's clerk, Maung Kyauk L6n, alleges that the Sawbwa 
used to collect six annas per basket in Burmese times ; this state- 
ment is ftilse, according to every other person I have questioned. 
The only transit tax the Sawbwa has ever levied was one on boats 
and rafts passing Thaungdut town ; this has of course nofw been 
long discontinued and had never an} thing whatever to do with the 
tea^seed tnde. I believe Messrs. The Bombay-Burma Trading 
Company are experimenting as to the feasibility of sending seed to 
Assam vU Calcutta ; of course, if they succeed that will settle all 
matters of transit dues both for Thaungdut and Manipur. I see 
no reason why the Bombay-Burma should not succeed, as no care to 
prevent shaking, the effects of damp or of heat, is taken, any way 
prior to the seed reaching Manipnr, by the present method, which 
seems to be as unscientific as possible, and yet the tea-seed has, as is 
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well known, a first class reputation in Assam for germinating pro- 
perties. The tea-seed experimented with, however, I would recom- 
mend being bought at any cost in November ; the best way of course 
would be to advance money on the following season’s crop, this system 
being the custom, or else only the leavings and old seed which has 
been lying about can be got, which naturally would not have the 
same germinating power as fresh ripe seed. 

From what 1 saw of the gardens they were wonderfully healthy 
considering the little care taken with them, as, with the exception of 
the parasite referred to, the trees all seemed clean, vigorous and full 
of leaf. 1 should say tea-planting with European methods would 
be a great success if only the labour question could be successfully 
dealt with ; that once settled, all a planter who proposed planting in 
the Chindwin would have<o do would be to prospect for red earth, 
and from my own experience of the forests I am sure I have come 
across several tracts of similar earth to that on which the tea is grown. 
1 enclose a specimen of the tea parasite. 
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From iko Aooiitani Curator, Indian Mntoum, to fho fTndtr»BoorHary to tho 
Oopommont of India, Booontto and Agriouiiural JBepartmontp^No. 

IM, dated the 19 th July 1899 , 

With reference to your endorsement No. dated the axst 

August 1894, and subsequent reminder, I have the honour to state that 
the Chief Commissioner of Burma having supplied this office with fresh 
specimens of the plant from which Letptt tea is made, these, in the 
absence of Dr. Watt were sent to Dr. Qeorge King, Superintendent of the 
Royal Botanical Gardens, for determination. Dr, King has pronounced 
the plant to be Camellia theifera, thus confirming the opinion expressed 
by Dr. Watt, in his note dated the and August, and in his letter to the 
Revenue Secretary to the Chief Commissioner of Burma, dated the 
agrd August 1894, that the Litpit tea of Burma is made from the leaves 
of the true tea-plant (Camellia theifem) and not from an Elmodeadroa. 

2. For compliance with the promise made in paragraph 3 of the 
Despatch to Her Majesty’s Secretary of State for India, I beg to send 
herewith four specimens of the plant, lately received from Burma, and 
which has been identified as Camellia tbeifeia. 


9 hrom the Reporter en Eeemomie Frodufitf to the Ooeeruinent of Indta, to 
the Under-Seeretarytothe O oeemment of Indta, Meeenue mad Ayrtotdtarmi 
Reyartmontp-^Fo, Mg-Xap, dated the 8 rd Auguet 1898 , 

In continuation of this office letter No. 845—132, dated the 19th fjitsfyiMl' 
ultimo, I have the honour to report that a further set of botanical sp^ 

c. mtsh. 


14 


7^he Agricultural 


WmSCOX 

tbeifem. 


R«vIaw oi Recent Conetpomleiice 


UTPETTIA. 


mens and samples of the Lct^et tea have been obtained from Burma as 
follows 


(1) A set of botanical specimens of the tea-plant (Camellia tbeifera) 

from which Letpei tea is manufactured in Burma. 

(2) Two bamboo joints filled with Leipet tea. 

{3) Two tins containing seeds of Letpet tea which, it is feared, are 
useless. 


(4) Loranthus parasite which grows on the Liipet tea-plant, 
a. 1 beg to forward, for perusal and return, a valuable note on the sub- 
ject of Letpei tea and the trade at present carried on in tea-seed between 
Burma and India which has been furnished by 0 . W. A. Bruoe, 
Assistant Conservator of Forests, Upper Chindwin Division. This with 
the approval of the Government of India, it is proposed, should be pub- 
lished as an issue of The Agricultural Ledger in which the whole subject 
of this correspondence would also be reviewed. 

3. I have not forwarded a set of the specimens received since it is be- 
lieved the Director of Kew would nof now care to have more, the 
samples submitted along with this office letter quoted above having 
fully disposed of the object that existed for the supply of such samples, 
vis., the determination of the plant which affords this form of tea. Should 
you think it desirable, however, that a further set of botanical samples of 
Camellia thetfera should be sent to Kew, these can be either despatched to 
Simla or posted direct to London. The further supply of trade samples of 
the product have been mainly supplied in consequence of a requisition by 
this office for certain sets required by the Museum. 

Vrvm B^pertar en Beonemie ProdwOe to the Bovernmeni of India, to the 
Bevenue deeretarv to the Chief Commieeioner of Burma,— No^ 1009—199, 
dated the 10th Augaet ISOS* 

1 have the honour to acknowledge with thanks the valuable report by 
Mr. Bruoe on the tea-plant from which Letpei tea is manufactured, as also 
the specimens forwarded with your letter No. 642—5 A.-ii, dated the 28th 
June last. 

2. The specimens have been correctly named, and the mistake that 
hitherto prevailed about the source of the Letpet tea, being an Blssodendr^ 
has now been removed; it is without doubt the true tea-plant (CameUia 
fhflifera). 

3. I also beg to inform you that the permission of the Government 
of India has been solicited to re-publish Mr. Bruoe*s note as one of the 
series of The Agrieultural Ledger, issued by this office. The subject of 
Letpei tea is one sure to be of interest to tea-planters in India. 


Dstermlna- 
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Prom the Seoorteron Meoaomie Produetete the Boeemment of India, to the 
Beeenue Oeeretarp to the Chief Commieeioner of Burma, -No, 109 C., dated 
the nth Oetohor 1005. 

In continuation of the correspondence on the subject of Letpet tea and 
with special reference to your letter No.- 6;2— sA.-ii, dated sSth June 
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i895f I desire your kind assistance with reference to a remark that occurs 
in Mr. Bruce’s report of the 13th March appended to your letter quoted 
above. Mr. Bruce speaks of a disease known as Chihaung that kills the 
tea. 1 am at present engaged on an enquiry into the subject of tea pests 
and blights and would like to be furnished with a few samples of the 
Chihaung^ provided it is not the Loranthus alluded to in your letter above 
and of which you have already furnished me with specimens. 

2. Should the Chihaung prove different from the Lofinthiia it would 
be most instructive to be supplied with boianically preserved specimens 
.as also a few leaves and twigs kept in a bottle of spirits of wine. 

3. I should very much like if you could invite Mr. Brucs or any other 
officer who may have the opportunity of doing so, to make a collection of 
all the insects and other pests found on the Burman tea or to dry botani- 
cal specimens showing fungoid or other diseases of the leaf, stem or root. 
It would be most interesting, for example, to know whether mosquito, red 
spider^ thread blight, etc., had found their way to Burman tea. Without 
possessing any very technical knowledge of these diseases, an observant 
person might easily dry a few twigs that showed such diseases as are 
recognised by the cultivators. These, from my present knowledge, 1 
could finally determine if fairly carefully preserved. The enquiry is more 
than of purely scientific interest. In tracing out the life histories of 
diseases questions of geographical distribution are often of vital import- 
ance. Certain of the tea diseases are apparently hereditary and as Burma 
has for some years past become a region of seed supply, it would be of no 
small value to know if the hereditary diseases occur in the Burma stock. 

1 shall be happy to furnish you with a report, should you so desire, on 
the samples of diseased tea that may be sent to me for determination. 
The Loianthiis is nearly universal on all seed-tea, but its eradication by 
lopping oif the branches on which it becomes established should be easily 
accomplished. 


imvt TB4t 


avom Me a«vei»«»o a««r«Mr|f to the Chief CemmUeienee, BterMO, fe fhe Btpevier 
on Beenomie Broduete tn the Govermneni of Z«tf<a,-.aro. doted 

ihe goth BooemSor 1800, 

In reply to your letter No. loa C„ dated the nth October 1895, 1 am 
directed to forward a copy of letter No. 1827^5 G.-i, dated the 7th Dec- 
ember 1895, from the Conservator of Forests, Western Circle, together 
with the specimens referred to, and to say that the disease known as 
Chihaung is understood to be a Loruthiis. 


BromiaoCoNforovWer o/Btoro«i«, WetmrHCiedte,totheBo9en%te8epTetargtotho 
ChUfOommUoloHer, BHrtum,^Xro, 1897^e,-l, dmted the 7th Deeemher 1808. 

With reference to your No. 586—5 A.-11, dated theaSth October 1895, 
I have the honour to sUte that on a late visit to the tea district in the 
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Uim TIA. Upper Chindwin with Mr. Bruoe. we made careful enquiries in regard to 
the diseases which attack the tree there, and from what the inhabitants 
say it would seem to be very free from disease. An inspection of the 
gardens only brought to ligh^ a whitish fungus on some of the lower 
"WM. leaves which, however, does not cause them to fall off prematurely and 
does them but little harm. ^ 

We also found one branch bored with a grub, but in the course of a 
two-hours’ walk through the gardens failed to find a second one. I am 
sending in a separate parcel the grub in the branch preserved in spirit 
and some leaves sprinkled with the fungus. 


JVoM ca« BeporUr on Eoonomie FroAuoU to Me Governmonl of India, to tKn 
Booonuo Seorotary to tho Chief CommUeioner Burmat^Ko. da ted 

ihoBBth January 1896 , s<^b«w 

I have the honour to acknowledge your No. 537—5 A.-11, dated the 
soth December, by which you forward the letter No. 1827—5 G.«i, of 
the 7th December, from the Conservator of Forests, Western Circle, and 
two specimens of wild tea showing disease. In reply I have to say’that 
of the four leaves supposed to show a white fungus, one is covered with 
the white scale insect (Asjddiotus tianspamia) and the others do not 
appear to show any fungus. May I, however, ask that a few more leaves 
or belter still twigs with leaves, etc., showing this disease or any other 
spotty, sttined or withered leaves, stiff adhering to the plant, may be 
supplied. Of each such disease I should like two sets of specimens pre- 
pared, one dried between blotting paper, the other preserved in spirits of 
wine. Leaves punctured or otherwise injured would enable me to dis- 
cover if mosquito, green fly or any of the other great pests of the tea- 
plart aist^ in Burma. It is quite posrible for a person not.acquainted 

. the subject to regard the puncturing of leaves as an accident or to 

oaBnraiew yellow and brown spots on leaves as accidental circumstances and 

*sa. not the indiations of serious diseases. The sample of scale insect 
already supplied shows that at least that disease exists on the Burmese 
wild tea and any circumstances that would lead to our being able to 
trace out the origin of the chief maladies of the tea-plant, I need hardly ' 
say would te ct great practical value. The bottle with sample of borw 
appears to be Zenseia eoflbss, an insect that often does much damage to 
tM With<^ Iwving twigs supplied that contain cocoons from 

which the mott could be reared, it is next to imposdble to name this 
ini6C|ttor ctttaiiie 


*rsii. j. w. Olivsr, Eig., Ommmwmm- ar wu-uu, ammw ovreb, s. im 

In r^Iy to your endorsement. Revenue Department, No. S3i— 8 A.-tf 
dated the 35th ultimo, I have the honour to inform you thit I recently 
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found a tree» said to be wild tea, growing in dense everg.*een forest on 
the Taungmft range in the Bernardmyo reserve at an elevation of 7,000. 

The tree was an isolated one, about 4 feet in girth and 30 to 40 feet 
high. 1 did not notice any other trees of the same species, butl am 
informed that they occur here and there in the evergreen forests on the 
hills round Bernardmyo. 1 am not certain that the tea in question is 
identical with the cultivated variety grown by Burmans, but I have sent 
specimens of it to the Superintendent, Royal ^tanic Gardens, Calcutta, 
for identification and will report the result. Tea Is cultivated, I am 
informed, to a considerable extent in the neighbouring State of Mainglon 
(Thibaw) and the Lishaws near Bernardmyo have one or two small 
gardens. As far as I have been able to ascertain, the cultivated tea was 
originally denved from the wild form, but the leaves of the latter are 
said to be bitter and of no commercial value. As noted in the correspond- 
ence submitted with my letter No. 37B— 98 C., dated the a4th May 1892, 
wild tea is also said to occur on the Maingthdn hills in Katha ; but 
considering the large number of tea gardens that exist in different parts 
of Upper Burma, it would hardly pay to collect seed from the wild 
trees, which, judging from the single specimen 1 have seen, only produce 
seed in very small quantities. 

a* I have requested the Deputy Conservator of Forests of the Mu and 
Katha Divisions to make further enquiries in regard to the Maingthdn 
tea, and on receipt of their replies will submit a further report 1 may 
add that the** CAfdaeifg*’ alluded to by Mr. BruM is probably a species 
of Leiaiithiis. 


Jnrom sAa AoMng Ommior cftht JS^grbariwHp Wt/oyml Aafonla CtarAan, CWai rti a, 
fo Ma CanaarMiler o/ForaaCa, Jiaatam 196H 189S, daMMa 

eeiajima 1898. 

With reference to your letter Na 359-^8 A. 4 , dated 15th May 1895. 
forwarding q>ecioien. of leavea and unripe fruit id wild tea collected in 
the Ruby Mines District, I hare the honour to inform you that the sped- 
mans now sent certainly belong to the same species, Camellia tfasilim 
Orig., as thoee sent with your letter No. 3189—116 G. of the asth Feb- 
ruary 189a. 


avwiw Ma JDigMilir Cenaervotor Fore»t$, Katha DMHon, to 
ih$ Canamr v atan^ Fort$t$t JBkutwn Circle, tJ^perBaamot 

-JTo. laa-ai Jr„ Ooteatheimh aeptemher 1895. 

Whh leferenee to your office endorsement No. 361—18 E.>s, dated 
syth May 1895 , 1 bonow to aubmlt the following report:— 

On brtb aldea of the Msing flihii hiU there is a consideiable quantity 
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LBTPBT TEA Qf natural sown tea-trees, estimated to be not less than 7,000 trees. 

It is estimated that about s,ooo baskets of seed could be procured 
here during the year. The inhabitants sell the leaves, of which the 
average annual outturn is estimated at 8,000 viss, chiefly from Thayet 
Kaing, Chaungson, Chaungbya, Mainglhdn, Nwalabo, and Kangaw 
villages a basket of seed costs about R3. The fruit sets in July 
and is ripe in November. The above information is supplied by 
Forester Mg. Po Yin. 


From the Deputy Conaervator of Forests, Katha Division, to 
the Conservator of Forests, Eastern Circle, Upper Burma, 
— JTo. 2 C.E.f dated the 5th December 1895. 

In reply to your letter asking for further enquiries to be made with 
reference to the tea-plants on Maingth6n hill I have the honour to 
report as follows. 


Mot 

Caltivatod* 



From enquiries made there seems to be no reason to believe that 
the trees referred to in my original report are in any way cultivated. 
Near the foots of these hills close io Legyin, Gangaw, Kyauktaw and 
several other villages in the Wuntho and Banmauk Subdivision tea 
plantations do exist. These plantations are cultivated and kept up 
by different proprietors or villages ; no use is, however, made of the 
seed produced in these gardens beyond small savings to replace 
dead or old trees. The leaves gathered in these plantations are sold 
on average price of 8 annas pei viss. 

The trees, however, referred to in my original report are spread 
irregularly over the forest either singly or in small clumps, they are 
of idl sixes from 6 feet in girth downwards. 

The collection of the leaves is from the younger and smaller trees 
only and is made by parties of men who go out for five or six days 
searching for them : each man in tiffs time will collect 10 to is viss 
which only sell for 4 annas per viss or half the price of the leaves from 
the gardens. The collection of these leaves is not a regedar Indtistry, 
but is made from time to time by men who wish to earn a little 
money and who have nothing else to do. These trees are not held to 
be owned by any one man or even village though there are only 
some three or four villages sufficiently close to the forests to sender 
the collection profitable. 
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JVom ih9B999nue SeereUtry to the Chief OommUtioner, Burntm, to the Beporier 
on Beonomie Broduete to the Covomment of XiwMap— JTo. ^-2# 

dated the 6th June 1894. 


iRPiT m* 


• Letter No. 347 **i 8 
dated the 34th May 1895, from 
Conservator of Forests, East- 
ern Circle, (jsff p. id). 

Letter No. 498*5 G.-i, dated 
the 6th June 1895, fiom the 
Conservator of Forests, West- 
ern Circle, {set below). 

Letter No. 2029—18 E.-2, 
dated the 20th December 1895, 
from the Conservator of For- 
ests, Eastern Circle, {tee p. 
22). 


1 am directed to forward a copy of letter 
No, 354—36 A.-4, dated the l8th May 1896, 
from the Conservator • of Forests, Eastern 
Circle, regarding the occurrence of wild tea 
in the Maingth6n group of hills in the Katha 
district together with the samples of the speci- 
mens collected. A copy of each of the letters 
noted in the margin is also forwarded for 
information 


Btom F. B. Diokinson, Esq,, ConeerviUor of Foraaf#, Weeieon tHnde, Vppor 
Bunna, to the Revenue Seoretary to tht* Chief Commiteioner, Burma^ 
Bo. daa-J 0.-1, dated the 6th June 1898. 

With reference to your letter No. 533—8 A.-6, dated the «5th April 
1895, and No. 50—5 A.-ii, dated the 3rd May 1895, I have the honour 
to forward a copy of Mr. Bruoe’s report from which it will be seen that it 
14 improbable that there is any really wild tea in the Upper Chindwin or 
on the Maingth6n hills, and that therefore it is not possible to give a 
license for the collection of tea-seed. 

2. It also seems certain from the report that the Chindwin plant is the 
Camellia theifera. Complete specimens will be forwarded as soon as they 
are received. In the meanwhile I am sending a specimen of a branch 
with leaves (but no flowers or fruit) which was sent me by Mr. Bruoe at 
the same time as his report on the Chindwin tea gardens, but the steamer 
receipt was missent and only reached me a few days ago. On the 
branch is a specimen of the parasite mentioned by Mr. Bruoe which is, I 
think, a species of Loraathus. 


0 . W. A. Bruoe, Esq., Assistant Conservator of Forests, 
Upper Chindwin JHvisionf to the Conservator of Forests^ 
W est e r n Circle, Mandalay {through the Deputy Commis* 
wiener. Upper Chindwin District), --Ifo. 165-6 Do, dated 
the 26th May lS95o 

With reference to your endorsement No. 815— 5 0.-1, dated 
Mandalay, the 13th Hay 1895, 1 have the honour to inform you that 
nothing is easier than to oay a thing does or does not occur in the 
forests, but nothing is harder than to prove one’s statement however 
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sore one may be in one's own mind., 
tions is— 


My opinion as to yoor ques- 


^Mtof tiie 
Imweddp. 





C<M»A«0lia 
po JUSi 


(a) There is no such thing as true wild tea in the forest, i.e^ 
trees which have sprung up without the agency of mai^ 
nor is the tea-plant indigenous to the country west of the 
Irrawaddy, 

( j) The Uiptl plant of the Chindwin is C- tbeSers. 

My reasons for arriving at the above conclusions are as follows 

I. Since my first arrival in the Upper Chindwin, 1 have been con- 
tinually on the look out for wild tea. Now from my own observa- 
tions, from answers got from old hunters who thoroughly know the 
forests, from my own guards, from thugyis and inhabitants of the 
country and from tradition, I am led to both the above conclusions. 
However, here I must call attention to the Supplement to Burmm 
Gttulte, and July 1893, where Mr- J. W. Oliver states that he heard 
the tea in the Mansi (now Banmauk) subdivision had come from the 
Maingtbfin, where it grew wild. This is also the country referred 
to by Mr. Jaoknn in his letter to the Principal Agent, Chief Commis- 
sioner, Assam, and I should say Mr. Oliver's published correspond- 
ence is the source of Mr. Jackson’s statement. Now only last 
month I was through a part of this country and I was told the very 
same story as on the Chindwin, t.r., that the trees had originally been 
brought from the Northern Shan States, and I believe the plant was 
introduced into Manipur and even into Assam itself from Burma, 
during the Burmese invasions of those countties, as though there is a 
great deal said about the first discovery of tea in the DUHetmy tf 
JScoitomie Produtttif /mfih, Volume VI., Part ni« page 4t8, *t 
Mfiwrrr, there is no satisfactory evidence ^ven that the trees were 
truly wild ones. As for the statement, page 44S* section 157, " and 
in Manipur it almost constitutes forests, the plants, attaining to the 
dimensions of freest” Major Maxwell in his dbuy for weekending loth 
November 1894 says:— “The outturn of Manipur-grown seed will 
be almost too mann^ and the Burma seed t,soo maunds." If such 
forests occur, how is it that Manipur an export such a wietdwdly 
small total of sndi a paying article as tea-seed ? I have myself found 
lea growing in patches in the very heart of the forests. To give a 
f ty ., there are four such patches in the Kanti reserve, Mankamn 
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stream, more than 15 miles from the nearest vilUge. A casual 
observer finding these might jump to the conclusion that the trees 
were wild, but if carefully observed one can trace the hand of man 
m the method of planting, and such as has been my experience 
wherever I have found tea-treeS. 

s. As for pickled tea made from wild tea being more bitter in 
taste than cultivated, I some time ago enquired into this subject, 
having heard the same statement. Now what is meant by the Burman 
when he speaks thus is not that the tea is wild, but that it has been 
allowed to run wild ; thus pickled tea made from bushes from which 
the flushes are seldom plucked, this accounts for Chindwin pickled 
tea being ranker in taste than Shan States pickled tea. The important 
crop in the Chindwin being the seed^crop, and the leaf-crop is 
more or less neglected, thus more tannin gets secreted in the leaves. 
The same holds good for the shoots of the MnaUhin (Cassia 
Siamea) and the tamarind, the shoots of both being used as a 
vegetable by the Barmans, who prefer to pluck the young shoots 
from trees frequently plucked than from a tree which is seldom or 
never touched. 

3. The Deputy Commissioner, Kindat, informs me that the 
Thaungdut Sawbwa insists that there is wild tea in the forests of 
Thanngdut. I have myself been through the forests of the Thaung- 
dut State from end to end on girdling work, and even beyond the 
confines of his State, and I must decline to believe the Sawbwa’s 
statement until he can point me out a locality where it may be found 
growing wild. 

As to the litpei^hin (plant) being C. theifera or not. Surely 
Mr. Oliver settled that point in the affirmative, even leaving out the 
fact that all the extensions of the Assam gardens have been planted 
with Chindwin seed for the last ten years at the very least.* However, I 



* From lUy personal knowledge of Assam tea plantations 1 should pro- 
nounce this a doubtfully accurate statement unless Cachar is meant. 
The new tea gardens and extensions of the past ten years are mainly in 
the so-called ^ Indigenous Assam ohtaintifrom th$ Aaam Ua^audgar^ 
dsai^ vary small percentage may be In Burmese seed and still smaller in 
Manipur and Cachar. The further remark that the Reporter on Boonomie 
Products still seems to have doubts as to whether htp^t tea is mUde from 
CaaelUli fhiifhra or from rhododendron, by inadvertence doubtless, mis* 
^represents my position at the date of Mr. Bruos’s second report. It wiH be 
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as the Government Reporter on Economic Products still seems to have 
doubts as to whether pickled tea {letpef) is made from the tea-plant 
(C. theifera) or from rhododendron, 1 am, as requested in your 
endorsement No. 214—5 Mandalay, the 14th May 1895, 

on Revenue Secretary to the Chief Commissioner’s letter, taking 
steps to have complete botanical specimens sent you. 1 return the 
enclosure as 1 understand how to prepare botanical specimens. 

5. I quote an extract from my diary wiitten when in the Banmauk 
subdivision : — 

April, # # # I. villages round Kyiin* 

daw (Gannan) grow lea in ‘ hns ’ round their villages. This fact 
is known already as 1 am aware of. However, I found that though 
the bushes gave plenty of seed there was no tiade in it. Might not 
the Forest Department buy the seed and sell it toChindwin traders or 
elsewhere ? This would benefit the villagers considerably.’* There- 
fore it would be a good thing if traders would go over and trade 
in the seed, but of course one could not force the villagers to sell 
though 1 am sure they would be only too glad to do so if any one 
offered to buy. 

6. From the above it will be seen that even if tea is wild (which 
I am sure it is not) in the forests, it is so very rare that any idea of 
collecting wild tea seed is ridiculous. 


J, W. Oliver, Esq., ConMemator ofForettg, Easton Cirel9, to tho Jteoenue 
Soerotaru to tho Chio/Oommiooionor, Burma, •Eo, 9099^18 SU^9, datod 
Comp, 90th Boeombor 1808» 

In continuation of my letter No. 347 — 18 E.«a, dated the 24th May 
1895 , 1 have the honour to submit copies of letters No. 186—21 M., dated 


Oonf, wUh seen from the correspondence above that the first samples of the htpet tea- 
^ plant that came to my office arrived (August a^^rd, iB^) in asbate of com- 
plete decomposition. All that 1 could definitely make out was that the 
opinion advanced originally in Mason’s Burma and Its People that the Utpet 
teai-plant was a species of Elm o d e adren was incorrect But while writing 
the chapter on Camellia for Volume II. of the DtcUonary cf Beonomk 
Produets (so long ago as 1887), I stated my opinion even then that leipsi 
tea would be found to be but a special preparation from the leaves of 
Camellia thetfeim. On a second consignment of the leipei tea-plant 
ehuf*mUh reaching my office (Mr. Bruoe’a samples) the letter quoted above 
IP. U, ^No. 1006—132, dated iBth August 1895) was addressed to the Revenue 
Secretary to the Chief Commissioner, Burma. It is obviously by an over« 
^ght that Mr. Bruoe speaks of Rhododendron for Bbsodendroa— Afffsr# 
The Agricultural Ledger^ and Reporter on Economic Produett* 
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the i8th September 1895, and No. a C.R., dated the sth December 18981 W TBA. 
from the Deputy Conservator in charge of the Katha Forest Divisiono in 
regard to the occurrence of wild tea in the Maingthdn group of hills in the 
Katha district. 

I do not consider it necessary at present to make any rules for the ^dSeedL 
collection of seed as, if a large demand were to spring up, it could be 
more readily met from cultivated plants than from the wild trees. 


Fnm H. Jackson, Esq., ConMurvater »f Foreifi, Katha DivUion, to tho 

Cowtoraator of ForotUt Eantorn CWelo^—lfo* IM-W Jf., dfftad ffca Jdtfc 
BopUmhev 189B, 

With reference to your office endorsement No 361—18 E.-a, dated 
the 27th May 189$, I have the honour to submit the following report, ^ 

On both sides of the Maingthftn hill there is a considerable quantity of ^Jtiinjfsom 
natural-sown tea-trees, estimated to be not less than 7,000 trees. It is Tea Seed 
estimated that about 2,000 baskets of seed could be procured here during avaiiawt. 
the year. 

The inhabitants sell the leaves, of which the average annual outturn is 

estimated at 8,ooo viss, chiefly from Thayetkamg, Chaungson, Chaung- 

bya, Maingthdn, Nwalabo, and Kangaw villages. 

A basket of seed costs about ^3. 

The fruit sets in July and is ripe in November. 

The above information is supplied by Forester Maung Po Yin. 

F’rem H. JaokSOn. Esq., Boputy Conaoroaior ofForoHt, 

Oonoorvator of ForoaU, Faatem C*reto,^iro, 9 C. B., datod tho Sth 
Dooomhor 1998, 

In reply to your letter asking for further enquiries to be made with 
reference to the tea-plants on Maingthdn hill, 1 have the honour 0 repo 
as follows. ^ fU.. 

From enquiries made there seems to be no reason ® 

tree, referred to in m, original report are in any way f t.vatrf. IW OaUIrtoeA 
the foot of thoM hills cloto to Legyin, Gangaw, Kyauktow. 
other villages in the Wuntho and Banmauk subdivisions a p 
do eaiat ; these plantations ire cultivated and k^t by ' P 
prietors or villagers. No use is, however, made of the see P 
these gardens beyond small sowings to replace dead or 0 
leave, gathered in them plantations are sold at an average price of 8 
annas per vlss. . , . j 

The trees, however, referred to in my original P 

irregularly over the forest either singly or in small clump j y tMSSVfiSS! 

auLes4to« 6 feet in girth downwards. The co lectum rf tte toves 

i. from the younger a^ smaller trees only and is made to to 

nmv who go^ to five or six day. searching for them. Each nm^n 
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UTPBT TBA. 1I1113 collect 10 to 1 a vise or half the price of the leaves from the 
iffid Te?. The collection these leaves is not a regular industry, but 

wUh made from time to time by men who wish to earn a little money and 
who have nothing else to do. These trees are not held to be owned by 
any one man or even village, though there are only some three or four 
villagers aufficiently close to the forests to render the collection profit- 
able. 

BVwm J. W. Oliver, Esq., Con B em ato r of FeroBUf EaHom Ciretop to tho Booenuo 
Boeroimry to tko ChUf CommUHonorp Burma,--Ko, 854 - 88 A»^4, dated the 
XBth May 1898, 

In continuation of my letter No. 2039—18 E., dated the 30th December 
1895 , 1 have the honour to submit a copy of letter No. 30— 40-a, dated 
the 33rd April 1896, from Mr. J. 0 . Murray, Deputy Conservator of 
Forests, llffu Division, forwarding a report on the Maingthdn hills tea 
together with samples of the specimens collected. I would suggest that 
the latter be forwarded to the Superintendent, Royal Botanical Gardens, 
Calcutta. 

RuIm flsr I am still of opinion that it is unnecessary to make rules regarding the 

collection of wild tea-seed. 

A'Oflfi J. 0 . Murrayi Esq.^ Deputy Coneervator of Foreetei Mu 
DMoUntf to the CcMsaert^ofor of Foreets, Eaetem Circle,— 
No. 80-4(h2, dated the 28rd AprU 1896. 

With reference to your letter No. 360— 18 E.-2, dated the 27th 
May 1895, regarding the occurrence of wild tea in the MaingthAn 
hills, I have the honour to inform you that I have visited the hills and 
beg to submit my report. The specimens will be sent by train. 

Report by J. 0. Murrayi Esq., Deputy Coneervaior of Fore$t8f 
Mu Divieion, on the Mainython HiUe Tea. 

The Maingthdn hills lie to the North of Wuntho. The highest 
peak of the range is about 5,500 feet above sea-level ; Its latitude is 
about S4* 10' and longitude 95^ 46'. 

From Wuntho I marched up the Daungyo chaung as far as 
Cbaungbya village and then crossed the Kangaw range of hills which 
form the watershed between the Daungyo and Namma channgs and 
encamped at MaingthSn village, which is situated on the bank of the 
Namma chaung and at the foot of the MalngthAn hills. Two days were 

"" spent in enmining the bill forests round about Maingthftn village 
for wild tea-trees. I saw altogether 43 trees and plants, the latgeat 
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being 3 feet in girth. This tree forked at about ^ feet from the 
ground, the measurement was taken below the fork. The top of 
the tree and its branches had been cut by the villagers when collect- 
ing the leaves for letpet. In one instance only I came across a group 
of four or five small trees ; otherwise an isolated tree here and a tree 
there was found all over the forests visited. The trees were gene- 
rally found growing in dense evergreen forest. The soil being a 
reddish loam, this is the prevailing kind of soil in these hills. 

Tea is found in all the forests round the head-waters of the 
Namma chaung as well as in the forests at the sources of the Kaba 
and Tayaw chaungs, both of which take their rise in the Maingthfin 
hills. The Kaba chaung is a tributary of the Namma, the Tayaw 
flows into the Nammaw. 

The Maingthdn villagers have^i tradition that the tea-tree was 
introduced in the Maingthdn hills by the Chins. 

s. CoUeetion 9 f Specimens . — I only came across four trees in 
flower ; these were growing either in light evergreen forest or in 
dense bamboo (OsgrtenantheiU albo-ciliata) forest. Trees 
growing in dense evergreen do not seem to flower. 

No old seed was found. Specimens of the plant have been 
collected and will be forwarded under a separate cover. 

3. Season and Mtihod of Collecting Leaves . — From Tagn to Kason 
(about April to May) when the trees are in flush, men from the 
villages round about come up to the Maingthdn forests to collect the 
leaves to make Utpet:' The method of plucking is to seize the 
vhoot about two or three leaves below the tip, the hand is then drawn 
along the shoot towards the tip ; this action causes the two or three 
leaves to be broken off from the shoot and the tip to be nipped off. 
miey do not nip the shoot clean off where it is first seized. Great 
injury is caused to the trees by the present method of collecting leaves. 
The object of the leaf-collectors is to get as much leaf as possible ; 
they are not particular as to the manner in which the leaves are 
collected. Consequently branches are broken and tom off the 
trees, the tops of the trees and the branches are cut and even trees ate 
felled. I only came across one tree which had not been mutilated 
in this way, the tree was growing in dense waka forest, and was 9 
inches in giKh and s8 feet high. Men who come from villages 
iomewhat distant from the forests encamp out for two or three days 
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collecting the leaves. When once the rains set in leaf-collcctors 
leave the forests as leeches become very troublesome. 

4. Method of Making “ Letpet'* — ^The leaves are first thrown into 
boiling hot water, they are alloweil to remain in the water just a short 
time till they become soft, they are then taken out and rolled by 
hand on mats. The leaves are then allowed to cool. The next 
process is to ram the leaves down tight into the internode ot 7vaho 
bamboo (Dendrocalamus Hamiltonii) a wooden ramrod being 
used for the purpose. A stopper is then made of jack or guava 
leavesi and the bamboos with the letpet^vt stoppered up. The bamboos 
are then kept in the shade for a couple of da}s with the stoppered 
end downwards, to allow of any water there may be in the letpei 
running oS. The bamboos are not filled up quite to the top with 
letpei^ in the space thus left ashes mixed with a little water are now 
filled in. The object of the ashes is to prevent insects getting to 
the letpet. The bamboos are now buried under ground till the letpei 
can be taken for sale ; if not buried the Uipet becomes black and 
spoilt. The leipit to be good should be of a yellowish colour. The 
letpei is carried to market for sale in bamboo baskets of open work 
{kyin) lined with leaves, the tea is taken out of the bamboos, and 
filled in and pressed down tight into the baskets so as to prevent air 
getting to the letpet. 

In Wuntho this letpei fetches from a annas to 6 annas a visa, 
according to whether tea is plentiful in the market or not. The 
men about these parts are very badly off for money, they cannot 
afford to keep the letpei, but have to sell it for what it will fetch. 
The letpei from the Shan hills East of the Irrawaddy sells for double 
the price of the MaingthAn letpei. The villagers are of opinion that 
this is due to the leaves being steamed by the Shans East of the 
Irrawaddy, while the men west of the Irrawaddy boil the leaves. 

$• The Retuon given for Boiling the Leaves* — About the year 900 
Burmese era (A.D. 1 539) there was a petty Chief at Kaba. A village 
of Ais name is still in existence ; it is situated on one of the tribu- 
taries of the Namma chaung, which itself flows into theMuatPlnlebu. 
This Kaba Chief vrished to pay his respects to the Mogaung Sawbwa, 
and Aonght of taking letpei as a present, he Aerefore sent two men 
to Palaung East of Ae Irrawaddy to buy letpet. A short time aftor 
Ae arrival of Ae men at Palaung one died of fever, the other married 
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and sjttlcd down there. The Kaba Chief not being able to get the LSTPET tea. 
Utpet took some Kaba salt instead as a present for the Mogaung 
Sawbwa. The Kaba Chief on his return from Mogaung sent mes- 
sengers to recall his man who had settled down at Palaung. The 
man's Shan wife determined to accompany him to Kaba. As her 
people traded in letpei, she collected some tea-seed and filled it into 
a bamboo to bring away with her Some of her relations accom- 
panied her part of the way, one of them took her load and was carry- 
ing it for her ; while so doing he heard something Tuttle in the 
bamboo, he looked to see what caused the noise and found tea seed. 

This seed he took away saying that if the woman started tea gardens 
in her new home, traders would not go up to Palaung to buy their 
letpeU The woman begged to be allowed to take the seed, and said 
that if they gave her the seed, she would take an oath that the tea 
leaves should not be steamed in making leipei as is done in Palaung, 
but that the leaves should be boiled, that if any person steamed 
leaves calamity might befall him. It is this dread of something 
befalling them which keeps men on this side from steaming the tea 
leaves. 

The tea seed was given to the woman on condition the leaves 
were not steamed. The seed was sown at Kaba All the tea-plants 
cultivated in the villages round about Maingthfin as well as in the 
Oanan circle (at the sources of the Mu river) are said to be derived 
from this Kaba tea and not from the Maingthfin wild tea. 

The process of making Utpet from the wild and cultivated kinds 
is the same. The letpet ixom the cultivated plants is somewhat better <w. itim 
than that made from the wild tea , it is, however, of less value than the ' "* ** 

Ittptl from East of the Irrawaddy. 

6 . mthei of Making Lttpd East of the Irrawaddy.—kt far as I 
have been able to ascertain, the Shans East of the Irrawaddy steam 
the tea leaves, then roll them by band on mate; after this they allow 
the leaves to cool and then press them down tightly into a i»t lined 
with planks or bamboo matUng; the leaves are then covered over 
and heavy weights put on top. The pit is not opened till a purchaser 
turns up to buy the whole pit full. The MpH b removed in the well- 
known bamboo crates. 

The process of manufacture may have something to do 

with the value of the Utpti. 
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7. ** ** is made by putting the green leaves into a 

vessel and heating them over a fire just long enough for them to 
become soft. The leaves are then taken and rolled by hand on mats 
and are then put out in the sun to dry. Only the very tender leaves 
are tdcen for making Utpei chauk. 

8. The men who have planted tea about their villages state that 
their plants are derived from the Kaba trees and not from the Maing-^ 
thdn wild trees. 1 have therefore collected specimens of the cultiva- 
ted species from Maingthdn, Kyaungon and Mankin villages and 
forward them to you : — 

(i) Maingthdn village is at the foot of the Maingth&n hills and is 

sunounded by forests in which tea is found growing. The 
trees near the village were first planted some 77 years ago. 
There is no definite information as to where the seed or 
seedlings were first obtained, but it is supposed from Kaba. 
The trees are in the open and arc covered with moss and 
look far from healthy. The trees were nearly all in blossom 
and appeared to have borne a good seed crop last rear. 

(ii) Kyaungdn is on the Daungyo, about ii miles above 
Wuntbo. It is not known for certain where the first 
plants were obtained from nor how long ago the first 
tree was planted. The trees are growing in the pougyi 
kyaung compound and have been planted in the shade of 
mango, jack and other trees, the shade is not too dense. 
The plants look more healthy than the ones near Maing- 
thOn village. The trees were in blossom and last year 
had evidently borne a good seed crop, as numerons young 
seedlings were noticed under the trees. 

(iii) Mankiu village is about 9 miles north-west of Wuntho on 
the Wuntho-Pinka road. This b the only village I have 
come across in which tea b cultivated to any eitent The 
gardens (/ifiir)were first started in 1S04 Burmese era (A.D. 
1843) the plants were brought over from Kaba. There are 
now 16 gardens, the largest being about s acres in extent 
and has about soo tea-trees in it. 

StU€iicn rfArea for Garden^ r/r.— If a man wants to Start a tea 
garden (kin) he first selecb a spot of evergreen forest with a reddbh 
coloured earth (rnyini). In thb spot the smaller trees and brush- 

C. 244-9l5a 


Ledger. 


— EAMBLlilA 

oaLetpetTeaaadTMPhuitofBiiniuu (G. Watt) Seifert. 


wood| etc., are cut away, the larger trees are left for snade. I should TBit 

mention that all the gardens have been started in old peneoi, no 
virgin forest is to be found anywhere near the Mankin village, conse- 
quently the forest trees growing in the areas selected for the gardens 
are not large. The smaller trees and the undergrowth having been 
cut away, seedlings of from one to three years old are planted out One to ^ree 
during the rains, but no system is followed in the planting. If no 
seedlings are obtainable holes are dug and from four to five seeds 
are sown in each hole. No nurseries are prepared. Seedlings which 
have germinated in the gardens are taken up and planted out. 

During the dry season fires are kept out of the gardens, and during 
the rains the brushwood weeds, etc., are cut back, the ground is not 
thoroughly cleared. The gardens 1 have just visited were overgrown 
with grass and weeds. Each owner increases his garden yearly by 
planting out a few seedlings. With the exception of keeping out fire 
and cutting back the weeds during the rains no further trouble is 
taken with the gardens. The young plants produce their first crop 
of leaves in from three to four years. The plucking of leaves com- 
mences in Tagu and continues till Wagaung (about April to July). 

Last year Mankin village turned out from 300 to 400 viss letpe/; the 
price obtained was from 4 to 8 annas a vies. Seed is not 
collected as there is no demand for it. A man from Mingin in the 
Chindwin came over this year to buy seed. The villagers bad only 
iji baskets seed collected; this they sold at the rate of R4 a basket. 

In the Glanan circle, at the sources of the Mo, a little tea is 
collected in nearly every village. From Ganan the Mingin agent was 
able to obtain some soo baskets of seed at the rate of R4 a basket. 

From JleMniM Baanimry to Chief CewvmUeioteer, Burma, to the 
Reporter on Eoonomio FrodtuU to the Cooerntnont of Indio, -^Fot 
F.^ 0 dmtodthomh dune 1896, 

In continuation of the correspondence ending with your letter Na 16a— 

13s, dated the 97th januaiy 1896, I am directed to forward 10 copies 
of an extract from the diary of Mr. W. 0 . Wooster, on special duty, for the 
week ending the s8th April 1896, regarding Itipti tea. 

Mr. W. G, Wooster, special Omtp, Ta»ep§ptnt, /jr 

^ tke^toeek mOutp 98U ^ 

Tiuttkp, siPM,— "Marched from Mong Ngaw to 6mmaion m 
fMfr to NaasaB to await orders as to when the post is to he withdrawn 
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and whether the Superintendent, Northern Shan States, is coming 
out here or not. I saw some Utpet being prepared here. The tea 
leaves are not boiled, as is so generally believed, but merely subjected 
to steam in a wooden steamer with a perforated bamboo bottom 
placed over a large cauldron of boiling water for about two minutes, 
so as just to soften the leaves sufficiently and permit of their being 
easily rolled with the hands on a mat and afterwards compressed in 
pits by means of heavy weights in the shape of stones placed on top 
of a wooden cover that fits into the pit over a layer qf plantain-leaves. 
The steamed leaves are only rolled during the brief space of time the 
neat lot of leaves are steaming. By this method of steaming the 
leaves are readily compressed so as to weigh a lot and take up little 


space. 

The boiling process is unknown in Tawngpeng. Dry tea is manu- 
factured by drying the steamed and rolled leaves in the sun. The 
best dry tea is that dried in the sun as soon as possible after being 
steamed, which is generally the next morning, the steaming taking 
place, as a rule, in the evening after the pickers have returned from 
the tea cultivations with their loads of leaves. 

The description of the manufactory of Utpei given in the Kew 
Bulleiin lately, so far as it concerns TaungiBaing, is incorrect.'’* 


A correspondent writing from the Shan States lately contributed 
to the Rangoon QazeiU the following interesting particulars regard- 
ing the folklore of Leipet Tea According to a legend told by 
Paloungi, one Min-Yama-dee-Kye-thoo many years ago visited the 
hill of Loiseng in the Taungbaing State, and discovering that the 
Paloungt had no industry determined to give them something to 
trade in. He sent for the Taungbaing Sawbwa and gave him three 
seeds with instructions regarding their culture. Yama-dee-Kye-thoo 
left one of his amats (Tsei-thee-damma^minbala)' to teach the 
Paloungs the use of the plant when it had grown from the seeds 

• This remark would appear to refer to Mr. W. A. Qraham’i Report 
(p. 6) or to Mr. 0 . W. A. Bruoe’s Report (p. ir above) which were given 
in the Kew Bulletin of January 1896, pages ta and 15. Mr. 4 . 0 . Murra/c 
remarks on this subject (p. 26 above) will be found specially hitereaUng. 
It would appear that the Shans East of the Irrawaddy steam the leaves, 
while West they boil them (or rather drop them into Mlini; hot water)^ 
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given to the Sawbwa. The seeds were planted on 'Loiseng hill and juTfET tba« 
a tree grew from them. When the tree fructified the seeds were 
distributed for cultivation and an industry in tea was started. The 
Paloungs were, however, at a loss what to call the new plant and in 
consequence of the Sawbwa having put out one hand only for the 
seeds when receiving them from Yama-dee-Kye-thoo they christened 
it LeHii-pet (meaning ''one hand”) which has since become 
corrupted into Let-peL The oiiginal tree is still extant on Loiseng 
hill. It is sacred to the Paloungs who worship it. Loiseng is a 
peak over 6,000 feet high and crowned with glazed and gilded 
pagodas with a monastery and a pretty Wat” in which a huge figure 
of Gaudama sits in contemplation. At Tabaung annually a fair is 
held here, but amidst all the festal excrement the old tea-tree is not 
forgotten and always receives its share of gold le^if and worship. 

1 hive had wild tea-trees pointed out to me in the jungles but the 
Paloungs say the plant is not the name as that cultivated by them 
and from which pickled tea is made.” 


i'Vom Parsons, Esq., Btertiary ta iht Indian Tea AnoHaHonp to Q, Watt, 
Esq.,M.B , C.M., C.I.E., Reporter on Eeonomie Produete to the 0ooern^ 
ment of India,^lfo. 9940, dated the 99nd Juip 1890. 

I have the honour to acknowledge receipt of your letter No. 1931— 
I3i of ayth June, which 1 regret I have not been able to reply to before. 

a. In connection with the first paragraph of your letter I regret to state 
that I am not able to supply any information from papers in possession 
of the Association on the subject of Letpei Tea, A description of it is 
given in Volume 11 of the Cyclopedia of India^ page 706, a book which is 
no doubt in your possession, but at the same time 1 may quote the para- 
graph:— 

" Lsipsi Burm. Pickled tea. It is prepared from Elmodendroa 
perelciim. The leaves are brought from native Burma, and are kept 
constantly moist. When to be used they are mixed with a little salt, 
dt, fried garlic, green ginger, and parched sesamum seeds. Lsipsi dhoh 
are small packets of the pickled tea which form part of every Burmaa 
ceremonial and are sent as invitations instead of notes or letters. ” 

3, In reply to paragraphs a and 3 of your letter I applied to 
BuoMngham, O.LE„ for information, and 1 have the pleasure to enclose 
copy of his letter. The Committee regret that they can add nothii^ to 
the information Mr. Buckingham has given. 
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A«m la* Hon’ble J. BuOkln((hain, O.I.E., Amgaorle fMt Atiam, to W. 
Parsons Esqi InBUkn Tbh A—odaHon^ CaleftMif*— dated IBth 

oTuly lS 9 Bm 


Odn/. telta 

p. W. 


I am in receipt of your letter of the 8th instant^ enclosing copy of letter 
from Dr Watt asking for information regarding extensions in Assam 
and the Tea Seed used. 

1 can safely say that Mr. Bruoe's statement is incorrect. Some 
Chindwin seed may possibly have come in to Assam under the name of 
Munipure Tea seed, but 1 think 1 am within the mark in saying that 
certainly under lo per cenu probably not more than 5 per cent., of the 
clearances have been opened out in the Assam valley witlr^this seed. In 
many places there is a prejudice against M unipore tea ; the plant is very 
vigorous, but the quality of the tea is said to be inferior. 

I am afraid it is impossible to get statistics as to the amount of 
Assam indigenous seed annually turned out from seed gardens of the 
Province. 

As to the expansion of tea cultivation and tea seed generally, I would 
refer Dr. Watt to the Annual Report on 'lea culture in Assam printed at 
the Assam Secretariat office. I have not the Report for 1895, but at 
page 3 of 1894 Report, the total increase in 1894 over 1893 and the area 
of mature and immature plants is stated to be 13,171 acres. The follow-^ 
ing statistics are also given regarding tea seed 

Imports for the whole Province in 1893, 447 mds. Exports in 1893s. 
5,1 86 mds.j in 1894, 4,710 mds.* 


B The correspondiag figures for 1895 were as follows i— 

Total increase in 1895 over 1894 in the area of mature and immature 
plants, 7 i3i 8 ncree. 

Tea seed imported for the fwhole provinces 9>o maunds (43 maunds frooi- 
Lushai and 877 from Manipur.) 

Tea seed exported. 13,337 maunds. Amm is therefore an exporting 
father than an importing province for tea seed.— Edi/or* 


G. 1. C. P. O.—No, so8R.ftA.Di«— i|i8iig6b--lbiook-^W«BtO». 
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would yield an appalling figure if reliable statietics could be secured. 
One of the most beneficent measures of Government therefore would be 
to save the agriculturist from the periodical havoc and distress which 
inevitably follow from it Something is now being done by some 
Agricultural Oepartmentsi but nothing so far which can in any way be 
CMCulated to seriously grapple with the evil. There is no doubt of the 
manitude and difliculty of the undertaking. Considering, howevert the 
serious issues involved, no sacrifice seems too much. 

Remedies which skilled natives apply to cure or check the progress 
of the various descriptions of diseases have not been systematically 
investigated. They are not in some very few cases to be despised.* 
Thoitf h not scientifically eiplained, those remedial measures, tried by the 
axpenenoe of ages, may not m some cases be without scientific foundation, 
ana at any rate deserve to be investigated before being discarded. The 
advantage of a tropical sun and variety of climate existing in Mysore 
afford cmitlotu favourable to the growth of innumerable herbs and plants 
believed to possess great medicinal virtues. Some of these are well known, 
but ate unfortunately kqpt a secret, which nothing could induce the men to 
divulge Ipr the benefit of the public at large.^ A systematic and patient 
investigadon by competent men would not, it is oelieved, fail to yield 
results of some value. 

The recipda given in thefbllowingpagesare what are constantly used by 
the people in trentment of cattle in riie ftovince and have been gathered on 

*1 eoaddsrthat they areiotheaniority ef caissliiidfolaad usflsia<»i7> 

0.551.94. 


CATTLE DISEASE IN MYSORE 

The wide extent of country over which the contagious diseases of cattle 
sweep in their irresistible course and the immensity of the loss they occa* 
sion, rendering all human effort futile, have given rise to superstitious 
observances on the part of the people for propitiating the angry gods as 
the only available means. To estimate in money the annuallossto the 
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local enquiry. For one and the same disease different rem^ies are 
applied in different localities ; in some instances, where one recipd fails, 
others are tried. 

The quantities given in the recipes are for a dose, unless it is otherwise 
stated. The doses are only approximate, nor does a little more or less 
make a difference, the drugs not being in a concentrated form. Raiyats 
are able to regulate the quantity of the drugs and doses by the experience 
of the eye. 

RINDERPEST (Doddaroga^Gomafiroga)* 

This highly contagious and fatal disease attacks great numbers of 
^ cattle and sweeps off tnousands every year. 

Native Treatment.— i.— Take of— (i) Cf^phor powder * 
tola {Karpura) ; (2) Buttermilk 2 hornfuls ; mix and 

give once a day. Continue the treatment for one or two days. 

Reeipi 2.— *Take of— (1) Se^-lobes of Indian liquorice (white seeded 
var.) ; 2 {Biliguluganji hyald) ; (2) Dessert plantains 2 lRa»abdli 
hannu)* Insert the seed-lob^ one into each fruit and give to the 
animal to be swallowed. 

Ricipi 3.— Take of— ft) Ferula fcetida ( Asafcetida) \ tola (Ingu) ; (2) 
Goat’s milk ahomfuls (ifikayabalu)* Mix well together and give 
once only* When purging has nearly ceased, cleanse the mouth 
with tepid water and then feed the animal on the following 
preparation 

(1) Boiled green gram i seer m (JitMarubaiu) ; (2) ^ seers w. 

(Bella) i ( 3 ; Ginger powdei 2 tolas (Sunii ) ; (i) Cardamoms 
powdered 1 tola (Valabkih Crush together well and give; 
continue for two or three days. The treatment should be 
adopted in the early stage. 

Rnipd 4.— fake of— (i) Green leaves of Dmnda exteosa 1 handful 
(HtduhuraHgd eoppu ) ; (2) Leaves of Juatida TrwaebadeasiB ? 
J handful {HoUraganda soppu ) ; (3) Underground stem of dessert 
plantain 2 handfuls (Rasabali gaddi) ; ( 4 ) Onions 24 tolas 
wwfli) j (5) Roots of Drsgea volttbilis 6 tolas {Kaduratiypbfru); 
(6) Round fruit of Acacia powdered 2 tolas (Gantu 

eagdhayi ) ; (7) Turmeric powder i| tolas (ArusinaPudi)i (ft 
Buttermilk or conji sufficient quantity (U^igi or Css^O* Cman 
the first five together adding the last, then express tne liquid 
portion, mix (6) and (7) and give twice a day. 

Rgupi 5*— Take of— (i) infusion of fresh bark of * jgmmu • 
( yambunerU ckakkike$hafa ) ; (s) * Ragi * fiour | SSSr SI, 
(RmgihittH) ! (3) Dessert plantains 6 (RmeakaUkagmu) % (4) Juice Of 
Canaa Indica leaves of a seer m. (jfoMMrodf mppkumum)* 
Prepare * fos* * coityf using infusion No. (1) instead of watert 
then add (3) and (4) to 4 homfuls 0/ eonHuxA give as a 
drench ; twice a day, for three days. W^h the mouth with old 
tamarind and tepid water* previous to giving the drench* 

R§eipi 6.— FiVjf day.— Take of— ii) Honey-combed gray matter 
found in white-ant-hills 12 tolas iHuihadagHggi) i (a) fiuttennilk 
a hornfuls Mix and give ; twice a day. 

Second day.— Take of— Ci) ** Samd *' eonfi a homfuls (ande 
of flour of fried gram of Paaicnm Crmasuftacenm) iM/, OkOg 
ganjee; (2) Juice of * famoon* bark \ homful {Gmbu nSrUiekMe 
Rata ) ; ( 3 ) Juice of panicled Aoada bark I homfid (SiUtaU ekak 
key rata) ; ((4) Juice of Ataeia fciragte bark | homfiil 
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Bcmnkhakk nua ; (5} Juice of **Gandu Yasaga’* leaves | hnrnful 
{GattdufosagaU 99 ^ua taM) \ (6) Juice ofleaves of Tnatida 
Tfa n q u e Un e B ri i (?) {HoUraganda*oppu). Mix and 

give ; twice a day. 

Thira day.— Take of— (1) Juice of the underground stem of 
dessert plantain \ hornfuT {BaU g»dd 4 raM ) ; (a) Juice of Aapara- 
goe noeoioena f nornful {iiamgi gaddi ; (3) * Bagi • ceii/f 
3 hornfuls {R(^ ambaU). Mix and give ; twice a day. 

On the first or second day of the treatment the animal is marked on 
the left flank in the following formi using fresh slaked lime instead of hoi 


iu»mptir« 


remiSSM^^ 

treatmenl. 


iron 



The mouth is frequently washed with t^id waltf and old tamarind 
and fumigated by burning sulphur. Sanitary points are carefully 
attended tO| and the animm is ted on 'ragi* eonii* H it is not fully 
restored to health, the whole process may be repeated again, diminishing 
the doses by ior|. 

i?sci/d7.— Takeof— (i)Tigeror cheeta flesh, dry, 6 tolas (^n/tys 
Aikava chtraiktya mamtd)i (a) Cold watw 2 hornfuls 
Grind together and give every morning ; and continue for 
three days. Wash the mouth of the animal with tepid water 
and maintain its strength on * ragi * 

Tiger or cheeta flesh is preserved in pots, in thin slices, nell dried, 
care being taken to prevent decay. 

B 9 cip 4 8.— Take of— (1) Cheeta or tiger flesh, dry, 6 U}lu (BHiiya Aik 
ova ckiratkeya mama)i{ 2 ) Femlafcstida (Asmoetida) 4 tola (/ngt$)i 
(3) Water in which rice has been washed 2 hornfuls (Akkiikoladm 
ntiru). Roast (i) and (2) partially, triturate them together and 
mix in (3) and give the mixture 1 repeat this twice a day for 
two or three days. . ^ . 

Becipi 9— Take of-(i) juatWa Tiaaairtbari^ (?) Iwves 6tdas 





ays ; ana xeea xne snimM wn me 
ingprepa^ion i-(i) Dewert 
Sugarcandy 6 tolas (gMlMaMerqy); ( 3 ) 

Pcnan-gnsciun) powder 6 tolas {M%ntk^)i UFRice 
fuls {Akkifsanji) (rice of boiled paddy not Mix aad gi vq 

repeat twfce a day. More may b® pven if necessary, and at 
any tim^ to maintain the strength o* ^ . 



r tola (GmMakii, Mix and |^vc 1 twioea day, and contlnem 

i?.-*Tal^oM 0 Flesh from the thigh of an animal M thq 
same spadea that died from this disease a seers is, (M 4 sn> 
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barks and leaves well, then add the other ingredients and give 
the mixture as a drench } once only. This is also useful in 
** Chronic Emaciation and Weakness.*’ 

B$Gipi 4^Take of— (i) Wrightia tlnctoria leaves i handful (jgari- 
Aa/i 9 oppu)i (a) Black pepper i tola (Menasinaka\u)\ (3) Garlic 
cloves t tola {BtllulU htlaku)% (4) Buttermilk 3 hornfuls 
Grind the first three together, mix with buttermilk, 

and^ve. 

Ricipi 5*”^&keof— (i}Barkof AlbixsiaLebbek4 tolas (Bagimarad 
ekGkkd)i (a) Leaves of Toddalia aculeata 4 tolas (Xadu m$naiig^ 
Gtppu ) : (3) Leaves nf Azlma tetracaatha 4 tolas {BUi vuM 
soppu ) ; ( 4 ) Black pepper a tolas (iffMsu) ; (5) Garlic 1 tola 
(Belltilli), Pound all these well together, add tepid water 
and ' give 3 hornfuls. Apply hot water to the region of the 


ifsanaeBii 


roleen, using a wet cloth to confine the liquid to the part. 
Grind finely the seeds of elephant creeper Isamudrapalabtrf^) 
with water and touch the eye-balls with the mixture so pre- 
pared. 

In some taluks of the Province where cattle-breeding is largely carried 
on, some experts drive a small nail or thin peg, generally of the wood of 
D^oim viacoaa, through the intercostal muscles, on the left side, on the 
regbn of the spleen ; the peg is then withdrawn and a small quantity of 
hot oil poured through a tube inserted into the hole so as to just touch the 
swollen spleen. The heat imparted is said to afford a quick relief, the 
spleen contracting almost immediately j but this is a dangerous operation 
in the hands of inexperienced men. 

R$cip 4 d.— Branding on and about the region of the spleen in 
various fashions, or in dots running up and down, is some- 
times resorted to. 

Rdcifd 7.<— Recipd No. 7, under " Chronic Emaciation and Weakness” 
is also considered a useful remedy for this. 

Notb.— In cases of ” Splenic Apoplexy** cold water and green fodder 
is given for four or five days even after relief. 


CHARBON SYMPTOMATIQUE, OR BLACK QUARTER. 

{Chappy jadyah 

This is another fatal disease which runs its course within a short time. 
It is siud to have appeared in the Province i^thin the last twenty years. 
Till recently, only j^ung animals of five years and below, and in high 
oonditkm, were found to be affected, but in the south-east of the Pro- 
vince animals of all ages have been lately attacked, young ones, however, 
fomdng by far the great majority of the victims. 

Nativb Triatmbut.— s.— Take of— fi) Dessert plantain 
flower (minus the leathery sheath) 21 tdas {BaU k^rndnoUigimt^ 
(a) Cummin (NlfeUaaathm) seed s tolas ( 3 ) 

Onions a4 tolas(/VMnifff) s (4) Aerial roots of 8crewpinea4 tolas 
Ms) j (5) Buttermilk or mm Gmji 3 homfuls 
iNutMSHgiym Grind the first four together, mix 

wM) bottermilk or Mf, and give once a days continue for 
three days. 

Ridipi/ s.^ln tbs affected part patches of blackened blood are found 
lAkb oaolds on pressure* Rub the part briskly till it feels- 
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soft, and apply a ring of heated iron and bum well in trian- 
gular dots, tnns 


O 


SSSSSiS.»d 

treatment* 


O O 


Rtcipt 3.— Take of»(i) Expressed juice of Vitia quaditogularia 
J seer m. {MangaravalH raia) • (2) Expressed juice of American 
aloe i seer m. (RathalipatU rasa) ; (3) Mustard powder 4 tolas 
(Soiuri) ; (4) ‘ Ragi ’ flour 4 tolas {Ragi Mtt^ ; (5) Cow’s urine J 
seer ganjala). Mix and boit and apply to the 

swollen thigh while hot and warm it well. Several coats may 
be applied. 

Rtcipi 4.— Brand the entire surface of the swollen part in the 
following form 


I 


Ricipi 5.— When the disease breaks out, all the healthy and young 
animals in the locality are branded on the right shoulder and 
the left thigh as a preventive measure, the prominent projec- 
tions of shoulder and pelvic bones being inclosed wltnin the 
figure— 



Take of— (i) Fresh leaves of mature temier^ easda i 
handfuls (tiald uvaHki gidada balUt§a a$ppu ) ; (9) Laid i sear M* 
(Handiikmppd^i (3) LUardt 9 (La^Qlte ep.^^^everenf)* 
Mnd the leaves finely, mix with the lard in a pot* and heat 
the mixture to boiling, then throwing the Usards into It and 
continuing boihng till they get digerted* The mixture thus 
got is preserved ift pots ana s tolas of It Is given vMiei homful 
of tepU water to theeiscted animalr 
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Recipi 4.— Apply hot iron in the form of a small cypheTi one on each 
flank. 

In inflammatory disorder of lungs, spleen, bowels and quarters, 
hot fomentations are applied to the region of the inflamed organ besides 
cauterising with various designs. Some persons^ instead of branding 
with hot iron, impart heat to the part by boiling oil or water, or a 
mixture of cow-dung and water, also boiling. The heat is applied in 
definite points, the liquid being confined to those points. 


ABOSnOM. 


eeuntiv treat- 
ment. 


APHRODISIACS GIVEN TO COWS. {Adati Owhadha.) 

Some cows though not sterile are in too good a condition and do not 
manifest an inclination to take bulls. 


1.— Take of— (1) Aerial roots of fragrant screw-pine 6 tolas 



other ingredients and apply to the vagina, once a day. It should be 
repeated for several days. 

RtcipS 9. — ^Take of— (i) Spawns of fish with the cellular matter 
enclosing them 4 tolas (Manina motti matkugddu ^ ) ; (a) Cow*s 
milk 2 hornfuls {Hasuvinahalu). Grind the first with milk and give 
once a day ; continue for four or five days. 

Giveflor 7young fish finely ground and mixed with water 
once a day, and continue tor four or five days. 

ABORTION OR MISCARRIAGE. {Kand^huwdu.) 

Cows abort from injuries, from the presence in the system of serious 
blood diseases and from various other causes, internal and external. 

In all cases of apprehended abortion the treatment is adopted very early 
lest it should be too late. 

Native Trbatiibht.— i.— Take of— (1) Leaves of Loctoca 
Heynisaiia 4 tolas {fialuhakkiruU Soppu ) ; (al Stem and leaves of humble 
plant 4 tolas (StuiHdari muniftii % fs) chalk a tolas {!faJnkaUu)i 
(4) Cold water 2 homfuls {Thannnr*^* Crush the first three finely, mix in 
water, and ^ve once a day ; and continue for three days. 

The above mixture is also given with, it is said, advantage when it is 
suspected that the impregnate ovum is likely to be discharged, within 
the first month of pregnancy. It is said to remove the tendency to abort 
when given for three or four days immediately after conception. 

This is also prescribed when milch cow^ pass mllky«whlte urine. 

Ricipi 9.— Take of— (1) Underground stem of the lotus t handful 
gfu 9 au)\ (9) Amarantna maiigoetafliis plants a handfuls 
{KhkaMoli teppu)\ (3) Tender citrons a {MadMa (4) Roots 

of Ficua udela a handfuls' (BfVi&aforiA/ru); (5) Do l k ih eB Li^hali 
I handful ( Awrtya Atiniralod^ ; (6) Buttermilk $ homfuls (Ifg/AM* 
Grind all the first five together, mix with buttermilk and give vmen 
abortion is threatened, and continue for two or three daya 
Keep the animal sqgrwated and in perfect rest and keep the lokis and 
haunches covered with a cmh dipped in cold water, the fluid being wnmg 
out* 
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RED MILK. (Raktha kariyuvadu,) 

Biripi 1.— Take of— (l) Seeds of henna shrub powdered i tola (Madku* 
rangi (a) European frankincense pulverised ) tola \Kmvadi 

Samhrane§)» Mix, throw on a slow fire and fumigate the udder. Some- 
times only frankincense (either European or common or a mixture of 
both) is used without henna seeds. 

Rtcipi a. — Take of— (i) Roots of shoe-flower olant (white flowering 
variety) 2 handfuls {Bihdasavaladaberu ) ; (a) Sour buttermilk 4 horn 
fuls {Hulimajjigi), Grind the roots well, mix with buttermilk and 
give twice a day for three days. 

Redipi 3.— Take of-(i) Cardamoms powdered \ to\ 2 L(Yalakki) | (a) Juice 
of the leaves of Herpestris Monniera seer m. (Negrubamu Soppu)', 
(3) Dessert plantains 5 {Rasaba ^ Uhanna ) ; (4) Curds | seer m. 
(Mosoru ). Mix all together and give ; twice a day for three days. 
This is also prescribed in * Hsmaturia.* 

H/EMATURIA, BLOODY URINE OR BLACK URINE. 

{Rakihaganja\a"» Rakthapinjori, Madigapinjari.) 

This is a disease common during the hot season when food and drink 
are poor and scanty. 

General febrile symptoms are present with frequent 
passage of a small quantiW of urine, attended with pain, straining and 
prostration of strength. The urine is colored red (blackish red or even 
black later on {ssMadigt^n/ari), and mixed with blood. Diarrhcsa may 
be present, followed by costiveness. The coat stares, the skin is dry, and 
the animal looks dull. It does not feed or ruminate, breathing becomes 
hurried, and emaciation is rapid. The animal dies of exhaustion in a few 
weeks. 

Narivt Triatmemt.— i.— Take of— (1) *Ragi^ flour i seer m. 


{Tkanm§mt)» rrepare ' rn 
give the mmture to drink j 
Says. 

4.— Take of— (1) Pigs 
bark of Tanner*s Cassia, Ci 


two or three days. 
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the ground fenugreek and put by for twelve hours. The mixture, 
when stalei is given 4 hornfuls j and repeated twice a day for three 
days. 

R$eip 4 a.— Take of— (1) Fresh bark of panicled Acacia 34 tolas (BRiipali 
ehahki ) ; (a) Buttermilk 3 hornfuls Grind the bark finely, 

mix with buttermilk, strain and give the liquid as a drink 1 twice 
a day for three or four days. 

Discontinue all heating food such as oil-cakes, paddy straw, horse- 
gram, etc. 

Ricipd 3.-^Take of--*(i) Onions crushed finely 34 tolas (RHtmffi) ; (a) 
* Ragi ’ flour 4 seer (RgigiAikHi ) ; Cold water 5< homfuls 
(rioniMirff). rrepare ‘rogj’ mix the onions ground and 


give the mmture to drink j repeat this twice a day for three or four 
Says. 


lea I seer im. (Th^&rikdpu) ; (3) Fresh 
i anricnlata, as tolas {Tkmngmdkkmkkd) ; 
ig^. Soak the pigeon pea in water 
finely together with the Cassia bark, 
B a drench, twice a day ; continue for 
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Itecipt 5.— Take of— (i) Rice (ordinary) J seer m, (Belathakki ) ; (a) 
Curds 5 hornfuls (M^aru), Prepare rice conjt, using water, and 
keep both tofQt and curd exposed to dew during the night ; early 
in tne morning just before sunrise mix them in the proportion of 
one of curd to two of conji and give 6 hornfuls of the mixture to 
drink, repeating the dose two or three mornings. (The above is 
also given in Dysentery.) 

Ricipit. — Takeof—(i) Onions (white variety) la tolas {Bilinetrulu) i 

(2) Bulba of Crinum species la tolas \kadu netruli)\ (3) ** Gtni^ 

mooH gadd4** \2 (Ginimoothi gadde) i (4) Sour buttermilk 4 
hornfuls {Hulimajjigi), Grind (t),-(2) and (3) together, add butter- 
milk, strain, and give 3 hornfuls of the mixture to drink, repeating 
the dose again if necessary. ,, 

Rtcipi 7.^Takeof— (1) Fresh leaves of AndfOgraphia aetpyllifolia 6 tolas 
{Safada\i\9lai ) ; (2) Onions (white variety) 10 tolas (Bil*n99rull %) ; 

(3) Zedoary pulverised a tolas (gas/^urrt aracina) ; (4) a suffi- 
cient quantity (rAwp^a). Pound the first three together finely 
(using no water), add ghi and roast the mass in a pot, give the 
mixture so prepared in the morning either as a drink with more 
gAf or as a Dali ; once only. 

For the evening.-^Takeof— (i) •• Bam4 ’* rice (prepared from boiled grain 
of Paaicmn frumentaceum) ^ seer m. ; (2) Buttermilk (buffalo's for a 
cow, and vice versa) 6 hornfuls (Af«;>v^). Boil the rice with 
water, add buttermilk when cool, mix and give. 

This is also said to be useful for Hsmaturia combined with diarrhoea 
or dysentery in which the stools are offensive. 

Recipt 8.— Recipd 3 under ** Red Milk " is also used. 

9.— Take of^(i) Fresh bark of Jatropha Corcaaa sufficient 
quantity (Huchaha^alu ehakki) \ (a) Pulverised arecanut a tolas 
(AdtMpudt), Crush and express the juice of the bark, mix areca nut 
powder and give a homful of the mixture. 

RecipS 10.— Take of — (i) Bark of white flowering Ba nhin ia purpurea or 
of panicled Acacia a handfuls {Bilihanehuvalada chakhe oxBUi saj^ 
ehahki ) ; (a) Buttermilk a sufficient quantity {Majjigi )> , Crush the 
bark finely, macerate in buttermilk, mix and decant the liquid ; next 
warm this liquid slightly by dropping into it a few pieces of heated 
quarts, and give 3 hornfuls of it as a drench, repeating the dose 
once more if necessary. 

This is also useful in Diarrhoea and in Dysentery. 


CHOKHIG. 


CHOKING. {GafUiu la}a datti ikadd^GanHa tokku^ 

Cattle sometimes choke while feeding too greedily, especially on oil 
cakes and stalks of * ekolum * and • ragi ' not pro^ly cnished. The 
tetter are swallowed greedily at certain stages of their growth on account 
of their peculiar relish. Hair balls, fibitw plants and hard aubstances 
also whm swallowed often get stuck up in the gullet 

Natiti Triatmiiit.— 4.-»Take of— (i) Fruit or leaves of 
Hibiscns eBcallMrtne a or 3 handfuls (Samdd kaga aikwa Seppm) 1 
(a) Cold water 3 hornfuls. Grind the leaves finely, uamg water, 
strain the mixture and pour a small quantity down the guuet, four 
or five times, in the early stage. 
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Recipi a.— Break 4 or 5 egfgs and pour the liquid contents down the 
gullet of the animal in the early stage. 


oaoEiNa. 


Recipi 3.— Exatnine the gullet by introducing the hand^ and gently pull LsaaM 
out the obstructing material if it can be reached ; the mouth dunng MatmeaU 
the operation being kept open by intr^ucing into it a thin rouno 
piece of wood perforated in the middle, to insert the hand. If 
the obstruction is farther off» secure a succulent and fairly flexible 
stem of either Calotropis gigentea ( Kf44ada4add») or Jatropba 
Cnrcaa {Huehahawmlu kaddt) sufficiently long and free from knots, 
apply castor oil to it and introduce slowly into the g^let so as to 
reach the stomach ; any obstruction in the passage is thus thrust 
into the stomach, the stick being then withdrawn. 


Recipi 4.*Take of *( 1 ) Wrightia tiactoiia leaves 1 tola ( A/ereAa/# seepu) 1 1 
(2) Black pepper | tola (JIfettasu); (3) Garlic cloves 5 (BeRuiii 
hilaku). Chew all these together and having the mass in the 
mouth blow forcibly for ten or twelve minutes into the mouth of 
the animal, keeping it open by introducing a circular board with a 
hole in the centre, while its ears and nostrils remain partially shut. 

Recipi s.— Take of— (i) Elephant's dung la tolas ; (a) 

Underground portion of edible mushrooms 6 tolas (Tkimuwa anabe 
biru) ; (3) The flower of fragrant screwoine (without the petals) 
12 to\M (Kitieaki huvvtua taddu) ; (4) Tamarind pulp is tolas 
{Hunasi hunnu). Grind these together finely, adding a sufficient 
quantity of water, express the liquid and give a kornful of it, 
immediately fdlowed by an equal quantity of a saturated solution 
of lime water. 


6.— Mix the dung of the affected aiflmal with water so as to 
make a thick mixture and pour 3 hornfuls down the gullet in the 
early stage. 

Reeipis 1, a and 3 are intended to remove obstruction in the gullet 
while 4, 5 and 6 tend to reduce the attendant tympany. 


TYMPANITES OR HOVEN. (ffotii^no9u^>Iiatti tooiha.) 

This is a very common disorder among cattle of this ^ntry and 
prevails in the season when green fodder springs up following the hot 
weather. It is caused by too free a use of succulent food, or overfeeding 
without due mastication. Half-starved cattle often get into cultivated 
fields and gorge themselves on growing crops of which cholum (before 
flowering and especially the fresh shoots of a ratoon crop) is said to be 
the mM frequent cause of the malady. Mature dry pods of panicled 
Aeada and leaves of castor oil plant are also injurious and cause morta- 
lity. 

NsTiva TRiATMEUT.-J?#(rf>/ X.— Take of— (i) seeds of JFfmcon 6 tolas 
(Nnyiniratiheeja). Pulverise the seeds, mix with tepid water and 
give 3 hornfuls*' 

Secipi 2.— Make the animal chew a few succulent striks ^elthw Cdcr- 
tropis i^aotea ( WaAeddf) or Jatropha CoraM {tiuekal^aju Mdi) 
/.r rtrtwttimiirfdes LVMi kmlti). If it Is ungble to chsw, 

grind the bark of Jatfopha C urc ae s seers w. in 2 hornfuls d water, 
strain and give as a drench. 
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Tympanites (Chromic). 

This form of Tympanites is also common and arises from a want of tone 
in the stomach and consequent impaired digestion. Gas is generated in 
the stomach, which appears partially inflated, often subsiding about midday 
and again bloating towards the evening or night. The animal does not 
feed well and looks sickly. 


Mmedlu andj 
tPoatmeat. 


Rtcipi 3.*Take of— (i) Roots and stem of Andropogon Schcenanthna 2 
handfuls {Kochi ganU) ; (2) Roots and stem ot Aristtda cosnilesceos 
a handfuls {Parikihuuchiganti) ; (3) Bark of Cappairit leylanica 2 
handfuls {Thollickakki) i (4) Jaggery 24 tolas {Kattegi kabbuia ya 
tkinikabbinaMla), Grind all these together finely, mix with water» 
strain the mixture, and give 2 hornfuls a day for tCvo or three days. 


Recipi 4.— Take of— (1) Greater galangal 3 tolas {Dumpatami)\ (a) 
Black pepper 3 tolas (Mcnatu^ ; (3; Omum seed 3 tolas ( Omu ) ; 
(4) Sweet-flag a tolas {BojP)\ (5) Ginger 3 tolas (SuMti); (6) 
Cloves a tolas (lavattgo): (7) Common salt 6 tolas (C/ppif) ; (8) 
Coriander seed 12 tolas (KotAumbaribu/a); (g) ChebttUc M]^balanB 
(ccrtex) Atolas (AlaUkoyihoUu) ; (to) Chillies 4 tolas {AfcnasiMo, 
i Round fruit of Acada condniia 6 tolas {Gantusccgikayil ; 
(la) Mustard 4 tolas {Saswti), Pound them all together, soak in 
a pot containing 4 seers m. of water for a few hours, boil the mixture 
to reduce the liquid to } seer, strain and give as a drench once a 
day, and continue for three or four days 

Rtcipi 5«— Brand both the flanks in triangular lines. 



FARDEL BOUND. {NAconiu PoiUyemba koMnovu a ffotidhottu Jadytt,) 

Cases of this disorder mostly occur in the hot season when animals 
from scardty of good forage, take to feeding on coarse, dry, indigestible 
stuffs which are woody, corky or fibrous, sudi as leaves of Agave ameii* 
cana {Bhuttdle, budukatiale naru), dry blades of sugarcane leaves, certain 
fibrous grasses, and the common thatching material of houses. 

Native Treatment.— i.— Recipe 1 under Inflammation of 
Intestines is said to be a useful remedy for this disorder when 
accompanied by liberal doses of castor oil or llagoeBinm salpliate; 
* mixed with small quantities of pulverised ginger and black 
pepper is the best food to give during treatment. 


DlARRHtRA. 


DIARRHOEA. {Bkedi AmMedi.) 


Dtarrhcea may be symptomatic of other more serious disorders which 
are noticed elsewhere. In its idiopathic form it is very common attackiiw 
d^ilitated animals in the early rains when fresh grass springs up. It 
prevails also in other seasons due to sudden changes of food and wsatheri 
nor is it altogether rare in the hot season owing to unwholesome food and 
impure water to which cattle have then to resort. 

Native Treatment.— i.— Take of— (i) yamoou bark (frah) 0 
handfuls (fambuniraie ckakid) | (a) Bark of panicled Acacia a hand- 
fuls {Bil^mU €kakk/) ; (3) Bark of Tanner's Cassia 1 handfuls 
{Tkangadi chakkd)i (4) Red chalk a tolas {yq/Hkaitk); (5) Buttermilk 
4 homfuls Crush the first four together finely, mix with 

buttermilk, strain the mixture and give it as a drench f repeat th^s 
twice a day for two or three days. 
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9.— Takeof— <i) Fenuf^reek (TriffoatUa PcBonin-gnBCiim) 6 tolas DUBBBIBA* 
(jif#fiMya)j (a) Leaves of Canmoin yarviflomm s handfuls 
(kar/s^pu) ; ($) Buttermilk 4 hornfuls {Ma^jigi), Grind the first 
two finely, mix with buttermilk and give as a drench ; repeat this 
twice a day for one or two days. Conntpy 

Ricip^ 3.— Take of— (i) Expressed juice of leaves of Dasmia eiteasa tPsataSaS^ 
seer m. {Malukuratiji Sopptna fa$a) ; (s) Buttermilk 3 hornfuls 
Mix and give twice a day for two or three days. 

Diarrhcea of a separate nature often sets in, in which the faeces or urine 
or both are mixed with blood and smell offensively. This is attributed to 
swallowing certain insects while feeding. The following recipifs are used 
in such cases 

R^ipi 4.— -Take of*(i) Flower^heads of Aadropogon Schosnaathiia 1 
handful (Kaehi hurrtna thini) ; (2) Soot (Carbon) 2 tolas (Riana) ; (3) 

The eartn of the nest of solitary wasps 3 tolas '{Kanifana gudtna 
mannu). Crush all these well, add cold water, strain and give 3 horn- 
fuls as a drench. 


When the motions become arrested by the above— 

Take of — (1) Dessert plantains 5 or 6 {Ra^ubaU hannu) ; <2) Castor oil I 
of a seer m. {HafaUnni), Mix and give. The ingredients should 
be mixed just before giving as the mixture soon hardens. 

Ricipi 5.— Recipd 10 under Hematuria is also useful in Diarrhoea. 


DYSENTERY. (RaiikabtMdi.) 

Nativb TasATM bnt.— I.— Give a hornful of the juice of leaves 
of Cephalaodim iadlca (Sfeikonde soppiffa rasitl immMaiely followed 
by an equal quantity of milk (ffdlu) with which is mixed a small 
quantity of finely-ground haematite {KatikaUu). 

Recipi 9.— Take of— (1) Rice of boiled paddy i seer m. (Kwlup alakki) ; 
(1) Green gram dohl ( seer w. {ffMrubfaie)i (3) plantain flower 
(without the sheath) 4 handfuls {Balimothd volagina kutuma ) ; (4) 
Buttermilk 6 hornfuls (Majjigd), Boil the first thrM together in 
water, crush them finely, mix with buttermilk, and grve once or 
twice. 

Recipi 3.— Give 7 or 8 hornfuls of stale • regt ’ eonji^ mixed with half 
Its quantity of buttermilk. 

Recipi 4.— Recipd 10 under Hsmaturia Is also used. 

TETANUS. {Bigiroga^HoHugadibueHwaselamu.) 

NiTivi T»B.TiitiiT.-The OTiroaJ is branded In a clrcuitoue line 
oommenclhg on the outer side of the left thigh iust above f^e l the 
line runs ep the hip and continues along the barrel on the left me 
parallel to tbe vertebra] column, about 9 inches from it, and then over the 
shoulders end neck and on to the face. It is thence continued on the 
right side through spots similar to those on the left* ending at a point 
above the right hock. 

SPRAINS. DISLOCATION AND FRACTURES. 


{OUkm I U*U kmOHvadt / MM 

iraUMmM) > (a) Black gram-flow a handful (l/dhtnMMi). Firal 
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rub the affected part well with oil and then coat it with the flour 
and splint it. Repeat the process every second or third day and 
continue for a week or a fortnight or till the animal gets Mter. 
Care should be taken to keep the animal in perfect rest and feed it 
well. 

Recipe 2.--Take of— (l) Eggs 3 {Kolimott^) • (2) Black gram-flour a 
handful (UddinaUitu)^ (3) Leaves of Dodonssa viacosa a handfuls 

K andart Soppu). First rub the injured part well, passing the 
nds in the direction in which the muscles stretch, apply the 
albumen of eggs and coat it with the flour. Finally arrange a 
layer of leaves over the coating and set up the limb with barnboo 
splints, and keep changing the bandage every other day ; continue 
the treatment for eight or ten days, giving the aiCmal perfect rest, 
and nourishii^ it by giving the following preparation— (i) ghi 
J seer m. {I%uppa)i (2) fcgs 5 {KoiifnotU)\ (3) Leaves of 
Tephroeia tinctotte 3 handfuls {Baitihar&kimagida). Express the 
juice of the leaves, mix with ghi and albumen of the eggs and 
give twice a day. 


RecipP 3.— Take of— (i) Leaves of Canna iodica 3 handfuls {Maraga* 
dSSoppu)i (a) Oil of Guisotia abyssynica m. {Huckehellu) 

ram HI). Express the iuice of the leaves, mix the oil, and apply 
to the affected part ana rub well against the grain of the hair. 
Then place a layer of the leaves of the same kind and put the 
splints on ; repeat this three or four days. 

In cases of fracture and dislocation care is taken to keep the broken 
ends or the dislocated bones in position, before treatment. 


BRONCHITIS. 


BRONCHITIS. (BtmsM.) 

Native Treatment.— i.— Take— (i) Leaves of Dmnia extum 
\Halukuraiig4 Sappu) ; roll them in wet cloth slightly heated, and 
then express the juice and give i hornful a day, for two days. 

Rteipi a.— Give lime water for three days^ 2 hornfuls a day. 

Apart from other remedial measures, it is necessary to clear the bowels 
by a aose of common salt (16 tolas in tepid water) and rub the neck and 
cnest along the course of the windpipe with a mixture of gin^lly oil and 
mustard, nnely ground together, repeating the latter process if necessary. 


GATARRHi 


CATARRH. (SaU.) 

Catarrhal affection may be only slight or aggravated } when slight 
Said.’* Wheh severe ‘ Anslld’ or ‘if^daseld.* 


it is called 

NarivETaEATMEirr.— iffCfpd I,— Takeof— (I) Black pepper 
{M§na$u)i (a) Scaly coats of garlic a tolas ; 


Take of— (1) Black pepper a tolas 

^ jf garlic a tolas Aslfa) j (3) 

ORium see^ a tolas lOmu ) ; (4) Butter 6 tolas (BfaeQ. PuU 


verise (i), (a), and ( 3 ) toother, mix with butter andgiveina 
horninli 6L wann watwt touch the eyee once with • paiteci 
finger Bnely ground in weter. 

RtriPi a.— Teke oMO B*"* P«PP®f a (a<Wwwi) » (»} GorHc i tola 

\8tttM t (3) Leaves of Camaiia seybudca a handmi (rMMt^o). 
Mnd all wen together, m» in water, and give 3 homfulaonce 
only t and apply the ginger pute to the eyee u abova 
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Recipe 3.^Take of^(i) Bulbs of Criamii tp. 9 aeers w. {Kadunctm CATAIU. 
rullt)i (a) Elephant’s dun^ (fresh) 5 seers tv. {AnRadd^. Crush Country ra- 
the two together and mixing water express the liquid and give a meiues and 
homfuls. once. ^ teeatmaai. 

4.— Grind chillies (3 tolas) with water and give a hornful of the 
mixture as a drench, once, and bleed the animal, opening the tip 
of the ear. 


Recipe 5— Take of— (1) Leaves of Lettsomia sp a handfuls 
{Ugamhunbtna ioppu) ; (2) Garlic cloves 1 tola (BHlulh hilaku) ; (3) 
Black pepper a tolas (M^nasu), Grind them all together, mix 
with 3 nornfuls of buttermilk, and give once. 

Recipe d.^Take of— (i) Roots and shoots of Andropogon Sdicanaatbut 
6 tolas (Kachtmante) ; (2) Bark of Thespesia populnea 24 tolas 
(Hoovarstrhakke ) ; Round fruit of Acada concinna 3 tolas 

(Gantuscegekoyt). Crush them all together finely, add water, strain 
and give 3 homfuls as a drench. 

Recipe 7*— Apply hot iron along the back (on the stwlt ”) and make 
a line 4^ long ; or pour 3 or 4 drops of boiling oil on the ** toolu** 

Recipe 8. — Take of (1)— Tender shoots of Wrightia tinctoria 4 tolas 
{Jlfurabaiekoodi)i (a) Black pepper a tolas (Aftnffiv). Grind them 
together, mix in 3 hornfuls of tepid water, and give as a drench. 

9— Take of— (i) Ginger dry i tola 5 (2) Seeds of small 
fennel \ tola (KariiHrige ) ; (3) Leaves of Leucaa xeylanica 3 tolas 
(Tkumbe ieppn). Pulverise the first two and mix with the expressed 
juice of the leaves, strain and drop ao minims of the mixture into 
the nostrils, once. 

In aggravated cases of catarrh : — 

Recipe 10.— Throw a few drops of boiling castor oil on the •• sooH *• and 
also at the hollow between and tehind the horns, and bleed the 
animal, opening the tip of the ear. 

II.— Take of— (i) Bark of Poinciaaa elata pounded a seers 
«. (Kenkesare ehckke) •, (a) Mustard, pulverised, 3 tolu (Saeure) 1 
Buttermilk 3 hornfuls (Maxfige). Mix together, strain and give ai 
a drench; also touch the eyes with this mixture, when thm Is no 

flow from them. 

Recipe la.— Takeof— (i) Ginger, pulverised, 3 tolas (Sunii); U) Black 
MDcr a tola. (3) Gtflic, ground fine, 4 tola. (BtUulH ) 2 

(4) Leaves of D i wnl a extaiiM 3 homral. {HuMuratigi £][• 

prcH the juice of the leave., mix the other ingiedimt. and give. 


EMACIATION AND WEAKNESS (CHRONIC). rKanaMratf-ilfara. 

neredimpit^adi naradi^Kacifcgaj 

NaTIVI TaBATMBWT.— 

rfiampoidea i banaful 
tolas {Menaau)% (3) 

3 horhfuls 

mix buttermilk, strain 
for three or four daye, 


le— Take of— (1) Leaves of Bnvala 
I {BiU SuUiippH)i (a) Black pepper a 
* •?“ » ( 4 ) B^SUk , 

Cruah the ant three together finely 
and sin;, once a dajr, and contfaiw 
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Rtcipi 2.— The animal w branded on the spine in the following 
form. This is particularly done when ine brain is affected 


Vertebral 



Column* 


Rtcipi 3.*— Recip4 3 under Splenic Apoplexy is also useful in 
this case. 

Rtcipi 4 —Take of— (i) Leaves of Lencaa xeylaalca 2 handfuls 
{Thumhistppu ) ; (2) Water or buttermilk ^ hornfuls (Nteru 
Aihava mafyigi). Crush the leaves finely, mix with water 
or buttermilk, strain and give once a day, for three days 

Rtcipi 5«““Secure the deposit found at the bottom of toddy vessels 
and give 2 hornfuls each day, from three to seven days. 

Rtcipi of--(i) Black pepper 3 tolas {Mtnatu)i (2) 

Ginger dry 2 tolas ). Wlverisc and mix in 2 horn- 
fuls of water and give ; continue for three or four days. 

^ This IS supplemented by branding in dots between the ribs, the dots 
being placed in two or three parallel lines on either side of the vertebral 
column. 


7— Take of— (i) Green turmeric 10 tolas dwififl) 1 
(a) Species of urchid (?) la tolas ( Dommignddi ^ ; (3) 
Onions i seer w. {Nttrulh) \ (4) Bark of AUanthus escelsa 
a seers w. (Dtddamarada chakki), Crush them all and mix 
in three homfuls of buttermilk, strain and give once a day 
and continue for three or four days. 

Rtcipi of-(i) Bark of lemon tree (Gtrua Medica, var. 

2. limoniiffl} {Hirali chakkt) ; (2) Bark of sour lime (Citnia 
Medica, var. 3. adda) {Nimb 4 thMi)i (3) Bark of Aslma 
tetimcantha {Bilicappiehakki) ; (4) Bark of Toddalia acoleata 
(Kadumtnasigi Mk) ; (5) Bark of Wrightia tlnctoria 
kaliekoiki) ;(6) Bark of Cordia ap. (Tkapati ekmkkii ; ( 7 ) Bark 
of dSgle Marmdos {BUwpatri ckakki) \ (8) Bark of the banyan 
rAaitA/); (9) Bark ol Cusla Pistnla {Kakkt* 


;s7) Turmeric i eeer m. (itrajiaa). Take about a handful 


CMMMt) I VIUS 


UtMgaruUO f (n) Baric of Jateopha 
Kaekarailu ckakki); (12) Bark of Rat 


Curcaa (Raekla karalum 

{Nagarickakki ) ; 
' ' Bark 
Roots 


nacm^miufmaMtt);{l2) Bark Of RaaOia sp. V"***""*-^ 

(13) Bark of Bntea frondoaa (Muikogara (U) 

of Brlodeadron aaftmctnosnm (BMurag^ (y) 

of Cncimds trigooos (Data mtkki Wm) ; (1^) Roots of 
Stflaailffl sp. {BilintlaguUada hiru) ; (l?) BuIIm of Wlthaoia 
aemflifera \Hinmaddinagaddi)\ (iS) Kcxitsof Indian birth- 
worti Aristolochia ladlca (Bswarikdru) ; (19) Leaves of 
Lencaa seylaidca (KaMUwnki toppu ) ; (ao) Lekvea of 
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with a wet sheet in the early stage. If the animal is unable to feed, rice 
is given. Drinkina water is either discontinued or given sparing- 
lyrhaving previously dissolved in it 4 or 5 tolas of nitre. 

< HAMPARALl* {HamPiffalMampofigaddi.) 

This appears as a swelling at the angles of the jaw a little behind and 
below the ear; abscess then forms and bursting produces obstinate sores, 
the animal sometimes dying by suffocation when the air-passages are 
also Involved. In some cases the swelling of the parotid gland is followed 
by similar inflammation and swelling of the glands of the neck. These 
swellings even when partially cured are liable to reappear and often trouble 
the animal from time to time. 

Nativi TaiATiiawT.— 1.— Apply hot iron and brand all round 
and over the swelling. Then give 2 homfuls of an emulsion of 
asafcetida (/sgu) ( tola dissolved in buttermilk, twice a day, for 
three days. 

R$cipi a.— In the two holes found in the lower flat surface of the upper 
dental pad, thin reeds of uniform thickness such as of the common 
broomstick are thrust, one in each, and left there to rot. As the 
reeds rot the swellings are said to disappear. 

HYDATIDS ON THE LUNGS AND LIVER. {DamnUmaihu kat^ 

Yurwtagaia kunnu mathu a^ugald Uaguva ganiu,) 

Native Teeatiiint.— 1.— Take of— (i) Bark of Randia dn* 
mfttof «« 34 tolas {Ganaukati chahhi) ; fa) Bulbs of Colocasia autl* 

S 34 tolas (K€9arihgantina gaddi ) ; (3) Turmeric powder i tola 
apudi). Crush (i) and (2) finely, mix all and soak in 3 
s of sour buttermilk for three days in an earthen pot, strain 
and give the mixture every evening, and continue for three or four 
days or longer if necessary. 

Ridpi 3.-^Take of— (i) Adhatoda Vasica 1 handful (Addaiurpada aaU)} 
(a) White onions i seer w. (Bili nHruUt) 1 (3) Sea-salt 3 tolas 
\Kallu uppH) } (4) Roots of long pepper jplant 4 tolas (Uadi ) ; 
(k) Zedoary a tolas {Kasihuri arasina) ; (p ) Cloves 1 tola {Laipanga ) ; 
(7) Black pepper 3 tolas (ilf#fia«w). Pulverise all these, and 
macerate in 3 homfuls of buttei'milk for a few hours, shake and 
give every evening for three days. 

SNAKE-BITE. (Havuk^ckiddmky.) 

Native Treatmeht.— i,— T ake of— (i) Leaves of VallRfis 
Heyoei i htLXiAin\ (ViikaiHdligd seppu^Bugadi hambu) •, (2) Butter- 
milk 3 homfuls (Majiigi), Crush the leaves well, mix in buttermilk, 
strein and give as a drench. 

fl.-Take of— (1) Bark of AuogeieenB lattfolia la tolas {Dindth 
gaiB ikM 4 ) i (3) Bark of Buteaftondoea latolas (2#u/Aig^ada rAsA*/) ; 
(3) Afgeneoe mesiGafia plants 1 handful {Daikurigidau Crush all 
these tegether, express the juice and give a hornfuls as a drench. 

Take of-(i) Wrightla tincloria leaves 6 tolas (JRmmkdd 

Mffyl (a) Black P«PPW » ^ 

(BHfuftH ; (4) Hot water (BidMffrti), Grind the first three, mix in 
oMBorimd ot het water, and giMthe miitura wtian tepid 

0,S5>-M' 
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snoots ot miiK neage 2 toias ^noiaMau* cmg^urmj, 
together and apply to the sore containing maggi 
deep, it may oe stuffed with this preparation, 
said to fall of! within three days. 


i?#c»Ad 4.— Take of— (1) Leaves of Wrigldia tiactoria i handful (dfa a 

kaU 99ppy ) ; (9) Black praper 9 tolas {Mtnatu) i (3) Garlic a tolas •naaa-BiTa. 
(Seffmffi ) ; (4) Leaves of Tjleplioim asthmatlea 1 handful (ddtfMNffa* 
das0p^) I (s) Buttermilk 3 homfuls (MajJigi)* Grind the first four 
together, mix in buttermilk, strain and give as a drench, once % also 
apply the same preparation in the bitten and swollen parts. 

RtciP^ 5.— Take of— (1) Leaves of Wrigbtia tinclorla 1 handful (Jtfara. CMntvr 
haU toppu) ; (a) Buttermilk 3 homtuls (MaHigi). Grind the leaves 
in buttermilk, strain the mixture and give as a drench once. 

RecM 6.— Take of— (1) Ivorjwood (Wrigbtia tinctoria) leaves 1 
handful (Uatakali atppu) s (2) Roots of Tjlophora aathmatlca 6 
tolas ^3) Buttermilk 3 hornfuls (Af a; Grind 

the first two together, mix in 3 hornfuls of buttermilk and pve as a 
drench. 

MAGGOTS IN WOUNDS, %TC.^{HuHihuikayakki.) MAGGOTS. 

Native Trbatmbvt.— i.— Take of— (1) Gardenia Indda resin 
i tola {Bikki malli ) ; (2) Tobacco i tola {Hogt soppu) ; (3) Tender 
shoots of milk hedge 2 tolas {KolahalU cAtgartt). Grind all the three 
together and apply to the sore containing maggots. If the sore is 
deep, it may hie stuffed with this preparation. The maggots are 
said to fall off within three days. 

2.— Take of— (1) Gaideoia indda resin } tola (Btkh 4 malU)\ (s) 

Cvnphor 1 tola (Karpura) ; (3) Tricboeanthea palmata seeds 3 tolas 
{JCagimaribuja) ; (4) Cocoanut oil a sufficient quantity (Kobari YmnS) 

Pulverise the first three, mix with cocoanut oil and apply to the 
sore, and do not allow the animal to lick it. 

R$cip 4 3.— Take of— (1) Seed«pulp of Triehosanthes palmata 3 tolas 
(Kag^maribi^a); (a) Gingelly oil 4 tolas Camphor 

1 tola (Karpurm). Grind the seed-pulp and camphor in the oil, 
apply the liniment to the sore and picket the animal immediately, 

& an hour or two in the sun. If the wound is a long-standing 
one, due to burrowing by insects as is usual in neglected cases of 
foot and mouth disease, it is first cauterised and then the above 
pieparation applied, taking care not to allow the animal to lick 
the spot. . . , 

Ridpi 4.— Grind the tender shoots of bamboos into fine thick paste, 
stuff the sore with it and bandage it. 

Rtcipi 5.— A liberal application of the milky juice of the banyan to the 
sore is also said to kill the insects. 

WORMS IN THE INTESTINES. (JantkupuMU.) WOmiG. 

Nativb Trbatmbiit.— I.— T ake of— (i> Leaves of American 
aloe (Agave americana) {KaikaUpaid ); (a) Turmeric powder 3 
tolas (AraAnaptidt), Slightly heat the aloe leaves and express 
I or a hornfttls of the juice, add turmeric powder and give as a 
drench, once only. Should purging become severe, give a drench 
made of a mixture of onions and buttermilk ground together 
Buffaloes are more affMed with worms than cows and bulls. 

R0ttp4 a.— When young_and sucking calves suffer from worms, as is 
often the cases--^ake of-— (ij Leaves of Artesrisia vnlgaaia a 
handful (AfecA^ipelftf) I (a) Sweet flag 1 tola (AyVU (3) Butter 
(R»nm 4 l Grind (i) ( 9 ) together, make a ball, add equal 

quantity of batter, mix and give in a^tola doses 9 once a day for 
three days. ^ 

0.55I-M. 
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The occurrence op CHRYSOPHANIC ACID in CERTAIN INDIAN 

PLANTS. 

Paper by Dr. 0. HE8SE» of Stuttgart, translated from *Liehig^s Annalen der 
Chemief 27th February 1898, revised and edited. With an Introduction 
by Mr. D. Hooper, 


The investigation of Rumez nepalw^is or Nipal Dock-root 
originated In the following manner. 

About two years ago the margin of the Ootacamnnd lake 
was ordered by Hie Exoellenoy Lord Wenlooki in consnlution 
with Mr. Lawsorii the Government Botanist, to be cleared of all 
nopions vegetation and unsightly trees, and to be completely 
lebovated. One of the most abundant of the weeds forming 
the undergrowth to be removed from the land was this species 
of Ruom which exuded when fresh some orange-coloured 
}nice» that stained the hands, and turned deep red in the 
process of drying. The dried roots had the odour of rhubarb, 
and I was able to separate horn them a yellow principle having 
the characteristics of chrysophanic acid. As Dr« Hesse, of Stuttgart, 
was at that time investigating the chemical principles found in < 




rhuterb root, he wu legerded u the proper penon to condoct 
an exastinetion of an allied vegetable prodnet. Mjr chief object in 
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having the root analysed was to find out if a supply of chrysophanic 
add could be obtained readily from so commoti a weed. This acid 
in the form of ‘'Goa Powder/' an article imported from Brazil, is 
largely used by the natives of this country for skin diseases. Its 
action is peculiarly adapted for ringworm and pitryasis, and it sel- 
dom fails to effect a cure when properly applied. 

Goa Powder was introduced into India by the Portuguese more 
than a hundred years ago. Mr. D. 8. Kemp, of Bombay, was the first 
to draw attention to this substance in 1864 as a secret remedy used 
by the natives for skin disease. Dr. Attfleld in 1875 a complete 
examination of it and obtained chiysarobin which he supposed to be 
chiefly chrysophanic acid. Chrysarobin is present in Goa Powder to 
the extent of about 70 per cent., and when dissolved in strong potash 
solution and agitated in the air, it yields chr}8ophanic acid. Goa 
Powder is probably identical with the Araroba or Bahia powder from 
Brazil. In 1879 the botanical source of this powder was determined 
to beAndira ararobai i^^fiihr,alarge tree of the leguminous order 
common in the damp forests of Brazil. 8lr J. Fayrer, K.C.8.I., 
subsequently wrote on the medicinal uses of Goa Powder and recom- 
mended it to Europeans for herpes, tinea and erythema. The mode 
of application is to dissolve a few grains of the powder in vinegar or 
lime juice and paint the solution over the eruption as required. 

Description and properties of pure chrysophanic acid according 
to the analyses of Grandia (1893), Andonard (1894) and Heaae 
(1895).— -It occurs in small lamellar crystals of a yellowish colour 
and has a composition represented by the formula C15H10O4. The 
melting point varies between i6s°and 187°, whereas the sublimed 
acid melts at 190-X9X^ It is insoluble in water, soluble in as 4 parts 
of boiling alcohol of 86 per cent., or in x,t 35 parts at 30^ Itia 
soluble in acetic acid, chloroform, benzol, and with a red colour in 
alkaline solutions. Sulphuric acid forms with it a red solution and 
caustic potash a blue one. Although obtained from different com- 
mercial sources these properties of the acid may now be regarded as 
fairly constant 

The work of Mr, K 0 . Perkin on the constituents of the root of 
Polygonum cuspldatum (Cse/. Agricultural Ledger, 1896, No. j) 
has ezteoded our knowledge of the chemistry of one of the plants of 
the natural order PotTOOMACU, and it will be interesting to ascertain 
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how the Dock, Bistort and Rhubarb, members of the same family^ 
are chemically related to one another. Mr. Perkin detected in Poly* 
gonum root a glucoside of emodin which he describes under the 
name of polygonin. Emodin and chrysophanic acid are connected in 
so far as the former is trioxymethylanthra-quinone and the latter, 
which is present in rhubarb, is dioxymethylanthra-quinone. The 
rumicin and lapathin of old investigators have on more than one 
occasion been referred to as a crude form of this particular acid. 

The present report of Dr. Hesse on Rumex will form a companion 
paper to that of Mr. Perkin on Polygonum. 

As an introduction to Dr. Hesse’s paper it will be convenient to 
collate what information we possess on the uses and properties of the 
species of Rumex indigenous to India. 

R. aegyptiacuSi Egyptian Dock.— This plant occurs in 

Sind, where under the name of chooka Us roots are used as a dye. 

R, conglomeratusy Mur., R« dentatus, Linn.t R. hasta. 

tuS| These plants are common in the Panjab and Sind, and 

the roots are employed as dyes and astringents. 

R. obtusifolius, Zi«#i.— An ubiquitous plant of Europe, Asia 
and America. It grows in Sind where its roots are esteemed medi* 
cinal. This root and probably that of R. vesicarius, Linn., 
constituted the Radix spathiacuti of old writers on medicine. A 
decoction was largely employed as an astringent application for 
cutaneous affections. 

R. nepalensiSi Spreng . — Dr. Irvfne says the roots of the Nepal 
Dock are sold in the bazars of Bengal under the name of Rewand^ ' 
ohini as a substitute for ihubarb. The powder is given in constipa- 
tion in doses of lO to iso grains. 

The Indian dock roots may be summarised as being medicinally 
applicable for skin complaints and similar to rhubarb as a stomachic ; 
in the arts, they have been recognised to a small extent as a dyeing 
agent. These properties arc compatible with those of drugs which , 
contain chrysophanic acid, as this acid is often associated with colour- 
ing matters possessing tinctorial applications. iouSSSTif 

Besides the species of Rumex and Rheum (Rhubarb) which 
are said to contain chrysophanic acid or a similar body, there are 
several plants in India which are used for ringworm and kindred j 
skin complaints which do not belong to the order Polygon acsx« i 
They are enumerated in the following list with the hope that their 
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il^O|^oc- uses as substitutes for Goa Powder may be more generally known 

Cassia alata* Ziss.— This is now naturalized in India, having 
been introduced from the West Indies, where it has a reputation for 
skin diseases. Its Bengal name is Dadmardan signifying ' ringworm 
shrub/ M. Porte, a French [physician in Egypt, found the leaves to 
contain chrysophanic acid, and used with much success an ointment 
prepared from them for the cure of the above-named complaints. 

C. ocddentalis, Lmn. — Professor Clone! in 1876 discovered 
a colouring matter acrosine in the seeds of this plant. The substance 
when separated has a melting point of 245° and in zither respects is 
allied to if not identical with emodin, an anthraquinone derivative 
related to chrysophanic acid. 

C. sophera, This plant is also used for cutaneous affec- 

tions, notably in dhobies-itch. The Singhalese doctors have adopted 
the method of frying the leaves in oil and applying the oil to the 
affected part. Chrysophanic acid being soluble in oil, the active 
principle of the leaves is efficiently removed by this process. 

C. Tors, Zfifiv.— The leaves of this shrub are also used for itching 
skin eruptions, and its name Chakramarda signifies 'ringworm des- 
troyer/ It is also used as a dye. In 1888 Mr. Elborno found the 
source of the colouring matter of the seeds to be similar to emodin, 
a principle mentioned as having been found in C. ocddentalis. 

C. angustifolia, Phil/.— This shrub yields the well known 
medicinal senna leaves, and although not a native of India, it is 
placed in this list as having a similar composition to the leaves of other 
members of the genus Cassia. Cathartin, the active principle of Senna, 
has been investigated by Dr. Bourgoln, who reported it to consist of 
chrysophanic acid, glucose and other substances. 

Rhiaacanthus communis, A>rr.— Used for tinea. Dr. LIborlus 
analysed the root in his laboratory at Dorpat and found rhinacanthin 
to resemble chrysophanic acid in its antiseptic and antiparasitic 
properties. 

Rheum emodl, Bh//.^Dr. Watt noticed in Kullu a large trade 
being carried on in the roots of this plant, and was told that they were 
used externally for sores and skin diseases. 

There are other leaves of leguminous plants, for iustasce Cjrno- 
metn ramUlors, Linn., which are used for cutaneous eruptions, 
and probably owe their curative action to the presence ol.chryeo- 
phanic acid. 
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Another plant removed botanically from all those previonalj 
mentioned may also be found to contain this add. This is the lU l^*' 
Xyrls ind]ca> Ziun., a native of Bengal, where it is mnch esteemed as a 
cure for the tronblesome eruption called ringworm. The writer has 
had an opportunity of examining the spedes X. wrhiwtioM«in , 
growing on the Nilgiris and found a crystalline colouring matter giving 
a purple red solution with eaustic potash, but the quantity was so 
small as to admit of no complete analysis. 


Ok thx root of RUMEX NEPALENSIS, Spxino. 

Bt Dr. 0. Hesse of Stuttoaxt. 

( From Iiship’s Annalm der Ctamie, 27th Ft^mtary 1898 , ) 

In Madras and other parts of India a species of Rumez grows 
wild, the roots of which are well known to the natives for their astrin- 
gent properties, and are used for medicine and dyeing purposes. 
Mr, D. Hooper, of Ootacamund, has examined this root and he informs 
me that he believes it contains chrysophanic acid. As I have shown 
that the chrysophanic acid of ParmeUa parietilUt u difierent 
to tile acid found in rhubarb, Mr. Hooper requested me to repeat his 
examination of Rumez nepalensis, and supplied me with a 
quantity of the material for that purpose. My investigation has 
shown that tius root does not contain chrysophanic acid, under which 
name I understand the substance contained In rhubarb, but an 
extremely similar substance which, with reference to its origin, I call 
Bumiein. This substance is accompanied in the root by two other 
bodies, Ntpodin and Ntpalin, 

After the root, in fine powder, is extracted with ether in a reflex 
condenser, there remains a yellowish brown solution which, as h 
becomes concentrated, throws out brittle crystals. After continued 
percolation with ether the root will be only slightly coloured, but on 
the addition trf hot alcohol a solution is formed having an intense 
yellow colour which on evaporation leaves a golden yellow rem 
dissolving in potash solution with a purple red colour. As I conld^ 
not succeed in obtaining crystals from this resin, it is not taken into 
account in this examination. 

With reference to the above-mentioned ether extract the otystat> 
line matter was filtered off and the filtrate distilled to one half <lf its 
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original volume. The crops of crystalline material were mixed 
THE BOOT. together and treated with solution of potassium carbonate. The 
brown solution which resulted became darker on exposure to the air 
and was rapidly filtered. The filtrate was saturated with hydrochloric 
acid and ether added, and on distilling the ether there remained the 
Nepodin with amorphous colouring substances. The portion of the 
mass insoluble in potassium carbonate was then boiled with acetone 
in which the Rumicin dissolved, but the Nepalin remained behind. 


Rumicin. 

As the acetone solution cooled there were formed leafy crystals 
melting at about i8a^. These crystals were separated from the 
mother liquor, washed with a little acetone, and when perfectly dry, 
they were dissolved in hot benzol. This solution was mixed with 
three or four times its volume of petroleum ether, boiled for a short 
time and filtered, whereby a brown flocky body was removed. 
During the process of cooling beautiful spangles are formed which 
become perfectly pure on being re-crystallised from benzol-petroleum 
ether— 

0*1207 gr. dried at 100^, gave 0*3135 CO| and 0*04.4.3 H^O. 

So the Rumicin has the same composition as chrysophanic acid and 
is analogous to the formula C 15 H |0 O 4 . 

Calculated. Found. 

C . • . . 70*86 70*83 

H . . • . 3'94 4*0^ 

Rumicin occurs in the form of lamellte having a metallic lustre, 
which, however, do not appear so intensely golden yellow as chryso- 
phanic acid. It dissolves readily in hot alcohol, acetone, glacial 
acetic acid, but only slightly at common temperatures, easily in 
chloroform and acetic ether, but hardly at all in petroleum ether or 
ligroin. It melts at 186-188^; with potash solution it gives a purple 
red solution which becomes discoloured when exposed to the air, 
and in consequence of the absorption of carbonic acid, the Rumicin 
is deposited. With an aqueous solution of potassium carbonate 
it becomes slightly pink coloured. If heated with alcoholic potash 
and cooled, fine purple coloured prisms are produced which, 
however, turn yellow on exposure to &e air. It dissolves with a 
purple colour in sulphuric acid and from the solution it is deposited 
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in yellow flocks on the addition of water. If heated with hydriodic 
acid, according to Zelsel’s process, it developes no alkyl-iodide, but 
it forms a body which is identical with that which is produced 
under the same circumstances from chrysophanic acid and which 
has been named chrysophan-hydranthron. 

The only real difference between Rumicin and chrysophanic 
acid is accordingly in the melting point, and it might be assumed 
that Rumicin being a physical isomer of chrysophanic acid, the one 
could be converted into the other ; but after numerous trials 1 have 
not succeeded in this direction. 

Nepalin. 

The crude substance, before described, as being insoluble in hot 
alcohol and acetone, consists mostly of Nepalin. Nepalin is easily 
separated from the mass by the employment of boiling benzol in 
which the Nepalin is soluble. If to this boiling solution three or 
four times the volume of petroleum ether is added, a large quantity 
of dark brown deposit is formed which is separated by filtration. 
From the nearly clear solution a large crop of crystals of Nepalin 
form as it cools, and by recrystalling from boiling glacial acetic acid 
it is obtained perfectly pure. Nepalin forms orange-coloured 
microscopic needles which melt at 136° to a red fluid. It is not 
volatile, but is decomposed at high temperatures. Heated at 100^ 
it does not show a loss of water of crystallisation— 

o*ao82 gr. air-dried gave 0*5505 CDs and 0*094 HaO. 

This result conesponds with the formula C17 H14 O4. 

Odculated. Foondi 

C. 7a’34 

H. 4‘96 5*01 

NepaUil dissolves readily in hot, bnt to a small extent in cold 
glacial acetic acid, easily in bensol and chloroform, fairly well 
in alcohol, acetone and ether ; by boiling it dissolves a little more 
freely than at common temperatures. In petroleum ether it dis* 
solves only very slightly with a yellow colour. With potash solu- 
tion it dissolves almost entirely giving a purple-coloured solution, 
and when exposed to the air through absorption of carbonic add the’ 
Nepalin separates as a yellow CTystalline precipitate. In aqueous i 
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solutions of potassium or sodium monocarbonate it is nearly inso- 
Juble. Very little of it dissolves in ammonia even when heated, but the 
solution reddens and gives with barium chloride and sugar of lead 
dirty coloured flocculent precipitates. It dissolves with a blood 
red colour in concentrated sulphuric acid, and by adding a little 
water the Neptlin separates unchanged in yellow flocks. 

If the Nepalin becomes heated with hydriodic acid, according to 
ZelsdI’s process, it does not develop alkyl-iodide ; it changes into a 
brown resin which liquifies on exposure to the air^ If treated with 
acetic anhydride the Nepalin absorbs acetyl for hydrogen, but to 
make the action complete they must both be healed together in a 
closed tube at a temperature of 1 40-150'' for some hours. The solu- 
tion, still warm, is then poured into a shallow vessel, and the acetyl 
derivative crystallises out. The crystals are separated from the 
mother liquor and recrystallised first with hot alcohol and then with a 
little boiling acetic ether. This combination forms brown yellow- 
ish shining crystals, mostly rhomboids. It darkens in colour at 170^ 
and melts at 18 to a black liquid. The air-dried substance shows a 
loss up to I30*— 

I. 0*1970 gr. dried in exsiccator gave 0*4985 and 0*0905 H, 0 . 

II. 0*3105 0*531500, „ 0*1005 H, 0 . 

Cdeuitted for Fonod. 

CtrH,. (C, H.0). 0« I. lU 

C. . . 68’8s 68*73 68 8. 

H. . . 4 * 9 . 5*10 5*30 

The diicetjUnepalin dinoWes rather euily in boiling chloroform 
and alcohol and very easily in hot glacial acetic acid from which, on 
cooUng, it separates in micro^rystala. It is not acted upon at once 
by potaah solution, but after standing for some time it splits up into 
nepalin and acetic add. Ihia redaction is greatly bcilitated by 
boiling and the addition of a little alcohol, whereby the purple colour 
is -at once pyodnced. 

Nspodin. 

(The word NipoHn Is derived from " Nepal ” and - Emodia". 
Nepodin is separated from its congenen by the employment of 
potaeaittm carbonate just aa mtdi» is from chrysophanic add.) This 
snbataiioe is purified in the same way aathe (^eta and aeparaiaa 
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from th« hot solution in long, brittle, greenish yellow prisms. It 
melts at 158° and is dissipated at a higher temperature without 
giving a sublimate. At i so° it does not show a lots in weight. 

0*1602 gr. dried at 120” gave 0*4283 CO, and 0*0835 H^O. 

From which is calculated the formula of nepodin O4. 

Calculated. Found. 

C 72*97 72*94 

H 5*41 5*79 

Nepodin dissolves readily in alcohol, acetone, ether, cnloroform 
and acetic acid, and crystallises in prisms. In benzol it dissolves 
very easilyp but if petroleum ether or Itgroin is added to the solution 
the substance is obtained in magnificent crystals. In alcoholic 
solution it does not exhibit any acid reaction. It dissolves in a 
watery solution of potassium or sodium monocarbonate. This solu- 
tion is coloured yellowish brown with a tinge of red, but deepens on 
standing. It dissolves readily in potash solution, and in concen- 
trated sulphuric acid with an intense yellowish-red colour. Water 
added to the latter solution separated the substance unchanged in 
yellow flocks. 

Ammonia easily dissolves nepodin, colouring it yellowish brown, 
and barium chloride and sugar of lead form in the solution yellowish 
gray amorphous precipitates. If heated according to Zeisel’s 
process, alkyl-iodide does not develop, but the nepodin becomes 
changed into a blackish brown resin. It forms a crystallisable 
derivative if treated for six hours at 85^ with an excess of acetic an- 
hydride ; by this means the nepodin first dissolves and then large 
rhombic plates of a pale yellow colour form which are insoluble in 
potassium carbonate. These crystals contain no water. 

0*1063 8^* dried, gave 0*2705 CO, and 0*0515 H, 0 . 

The formula for this substance then is C,, (CgH,0)s 0 «. 

Calculated. Found. 

C 69*47 69*40 

H 5*a6 5*38 

The diacetyl-nepodin assumes a dark colour at 180^ and melts 
at X98^« It dissolves in a diluted solution of caustic potash, but 
when this liquor is boiled, the compound is split up into nepodin and 
acetic acid, and the solution becomes yellowish brown. 
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The Occurrence of Chryeophnoic Add in certain Indian Plante. 

Reviewing the above results, it is seen that the kind oE Rumex 
in question contains quite a different series of substances compared 
with those found in Rhubarb. In the latter drug are the following 
substances, chrysophanic acid O4, Emodin 

and Rhein H^o ^h^ch differ in the amount of oxygen they 

contain. In the Rumex root the constituents differ in their 
amounts of carbonic anhydride, and they must be regarded as 
homologues. 

Rumicin H^o O4 

• • • « • a • 

Nepaltn • ••••• C|y H».0, 

Nepodin is ^4 

A link between Rumicin and nepalin seems to be missing. Rumicin 
may form the link between the constituents of Rumex and Rheum. 
Von Thann says he has found in other kinds of Rumex that the 
Rumicin is identical with chrysophanic acid of rhubarb, but his 
grounds for this statement are not conclusive, and moreover by Yon 
Thann'a process a pure substance can never be obtained. A repetition 
of Von Thann’s examination of Rumex patienta and R. obtusifo* 
liusandof Grothe on Rumex maritimuSi R. aquaticusi R. 
bydrolapathum and R. palustris would be most desirable. 

It remains to be proved whether Rumicin, by reduction with 
hydriodic acid, gives the same body as chrysophanic acid. 1 intend 
to make a further examination in this direction, as 1 have received 
a further consignment of the root of Rumex nepalensts from 
Mr. Hooper, to whom again 1 am much obliged. 


C. 1. C, P. 411 R» A A. D.— 
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(BOW-STRING HEMP.) 

[Dtctionary of Economic Products, Vol, VL, Pi, //.. S. 785.] 


MURVA FIBRE as a SECOND or CATCH CROP por TEA PLANTERS. 

Besulf of Examination of a Sample forwarded to the Imperial Imtituteg 
Commercial Valuations obtained thereon ^ together with Review of the 
Correspondence by THE EDITOR; and a Note on Cultivation by a West 
Indian Planter. To which is prefixed an Account of the Plant and mode 
of preparing the fibre. 


The object of the inquiry indicated in the correspondence herein 
briefly reviewed is to discover a plant that might be profitably grown 
as a second or catch crop on those portions of Tea Estates not 
required or not suitable for tea. It is universally admitted that such a 
crop is much needed. Considerable attention has of late been given 
to the subject with the result that Murva fibre (Sansevieria 
zC7laiiica)| or as it is known in trade Bow-string Hemp, may possibly 
come to be so cultivated. 

The conespondence under review may be suitably prefaced by the 
following account of the plant and its fibre taken from The Dictionary 
of Economic Products. 

The Bow-string Hemp (Saoseyieriazeylanica; plant is a stem-, 
less bush with perennial roots, and a rosette of six to eight succulent| 
radical leaves, the inner of which are often four feet long, and end in 
a long straight spine, the scape or peduncle, one to two feet long, rising 
from the centre of the leaves. Flowers racemose, greenish-white, 

^ erect, four to six together in clusters. It is found on the easteril 
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coast of India from Bengal to Madras ; common on the Coromandel 
coast, in Cumbum, and in the Dindigul district. It is stated that in 
Malabar of which country it is a native, it does not produce seed. In 
India it may be said to exist under cultivation mainly. It is distri- 
buted to Ceylon, Java, and the coasts of China and Africa. 

From the succulent leaves is extracted a fibre held in high esteem 
by the natives on account of its elasticity and consequent suitableness 
for bow-strings. . • • The fibre is used for the 

preparation of cordage and matting in the regions where it occurs, 
and is much valued in Europe for ropes used in deep sea 
dredgings • 

The fibre is pliant, soft, and silky, and much resembles that of the 
pine-apple. It is usually prepared by taking the fresh leaves and 
placing one of them on a smooth board which is raised at one end. 
The lower end of the leaf is then pressed down by the toe of the 
workman, who squats on the plank, and with a blunt knife or.piece of 
iron plate scrapes upwards along the surface of the leaf and thus 
deprives it of its fleshy pulp by successive scrapings, turning the leaf 
over and over, as may be necessary. When the pulp is thoroughly 
removed, the fibre is washed for three or four minutes, and dried in 
the shade. Washing in brackish or salt water, or continuous soaking 
in water, is said to destroy the glossy white appearance of the fibre. 
With reference to the strength of Murva fibre Dr. Royle made some 
comparative experiments with this and Agave fibre, which showed that 
the two were about equal in strength. . r The thread made from 
Murva fibre is sometimes woven into fine cloths, which readily take 
on various dyes. 

On the soth December 1895 (letter No. 1880), the Reporter on 
Economic Products forwarded to Mr. Royle, Curator, Indian Section, 
Imperial Institute, a small quantity of Bow-string Hemp ox Murva 
(Sansevierla zeylanica) fibre. This had been received from 
Honourable J. Buckingham, C.LE^ of Amguri, Assam, through his 
Calcutta Agents, Mesare. Begg, Dunlop A Co. The covering letter to 
Mr. Royle stated that tea planters were anxious to have an auxiliaxy 
crop, and asked that a valuadon of the sample might be (Stained at an 
early date. The letter concluded by saying that if the report proved 
encouraging, endeavours would be made to procure a larger parcel 
so as to allow of a practical test. Also that any soggeitioni as to 
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methods of separation of the fibre, defects of present sample, etc., 
would be highly appreciated. About the same time the Reporter in a 
letter to Mr. H. C. Begg of Messrs. Bsgg, Dunlop & Go., wrote I 
saw the plant growing while I was in Assam. Nothing could be simpler 
than the system of cultivation and method of separation of the fibre. 

If the price offered for it should leave a reasonable profit over and 
above expenses involved, 1 am disposed to regard this as by far the 
most promising auxiliary crop which the Assam planters could find. 

If the Honourable Mr. Buokingham could send me a much larger 
sample, it would be possible to obtain a definite valuation. 

Reply was duly received from Mr. Royle who forwarded the 
appended reports kindly obtained by him on the sample refened to 

From J. H. Christie, Esq., to J. R. Rotli. Esq., C.I.E., Curator, Rapopts 
Mian Section, Imperial Ineiiiute,^ dated ^2, Mark Lane, London, 

E, C., 27th January iSgS. 

Yours of 24th and sample of Sanse^eria to hand. We value £16-17 
per ton ; but had colour been bright white instead of yellow, we should 
have put same £20 per ton. This fibre will sell easily t we shall be glad to 
see a trial shipment of ao or 30 tons. 1 he cleaning is perfect and cannot 
be improved. __ 

From C. E. Coutbr, Esq., to J. R. Rovts, Esq., C.I.E,, Curator, 

Indian Section, Imperial Institute,^dated iss, Fenehureh Street, 

E. C., 23rd January i8g6. 

I have examined the sample of fibre described as Bow-string 
Hemp, ** Saoaevieria sejlaaica. This specimen is inferior to the fibre 
obtained from the usual growths of Saasevieria sejlaaica. It is less fine, 
more variable in strength, partly weak and brittle and of poor colour— these 
defects may possibly be owing to the fibre being overripe or from old 
items— as it is it is too much like some of the Aloe fibres to realise its in- 
trinsic value, and in the condition of this specimen it would not in the present 
low markets realise more than about £20 per ton in London, but when more 
earefully prepared and of the usual good strength and colour the value 
would probably be £25 per ton and upwards. A few tons carefully pre- 
pared should be sent to test the market. 

From C. £• Collyir, Esq„ to J. R. Royle, Esq,, C I.E., Curator, Indian 
Section, imperial insHtuUf-^ated i Fenehureh Street, E. C,, 24ih 
January lipd. 

In continaanoe of my Report on the Saosevferla aeylaalca fibres and 
In reidy to your questions of the aist instant. The quality of the fibre 
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would be much improved by the use of suitable decorticating machines 
and so far as any fibre has come to market the best results have been 
from the improved •* W. E. Death** machine which turns out about 6 cwt. 
per day of cleaned hbre at a cost at least as small as by any other system. 
Soil and climate have much to do with the quality of the fibre and also to 
have the right variety for fibre purposes of the Sansevieria zeylanica. 
The fibre may be packed in bales of about 3 cwt. each, moderately pressed; 
each head (or small bundle) tied round near the butt end with some of the 
fibre — the fibre must not be knotted or plaited but packed straight, to 
preserve the 6bre from being discolouied ; the fibre to be perfectly dry be* 
lore packing. 


. To proeuro 
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From Messrs. Slann & Davis, to J. R. Roylb, Esq , C.I.E, Curator^ 

Indian Section^ Imperial IneiituUf^daUd 5 / and 52 , Fenchurch 

Sireett E. C»% 2 gth January 

In reply to yours of 24th instant (which we regret we have not replied 
to before) we have examined the sample of fibre you sent us and fin^ 
this very similar to Aloe fibre, fair colour, good strength. We should 
value same at about 4" 18 per ton up, we might even get as much as 
but this is very uncertain in the present state of the market. Prices are 
at present lower than they have been for many years, but there is every 
prospect of an improvement before long, as the low prices have stopped 
the production of certain hemp (New Zealand, etc.) and Manila is very 
firm now with every prospect of higher prices. Of course it is very 
difficult to give an exact* valuation on the small sample sent us ; we would 
recommend you to get your friends to ship, say, 10 bales when we should 
be pleased to give the fibre a fair trial. ^ 

The Honourable J. Buckingham, C.I.E., through MesBre. Begg, 
Dunlop A Oo., informed the Reporter that he regretted he would not 
just yet be able to furnish a larger quantity, but that he was extend- 
ing the cultivation of the fibre as quickly as possible. Mr, Royle 
was accordingly informed (letter No. 1 227 — 76, dated sqth April 1 896,) 
that some delay might be expected before a large supply of the fibre 
could be produced. Copies of the correspondence and of the fore- 
going reports were then handed to Messrs. Begg, Dunlop & Co. 
by the Reporter with a letter No. 951—76, dated the snd April 1896. 
In that letter the Reporter mentioned that a few tons of the fibre were 
required as an experimental consignment to test the market, and 
also for complete investigation by the Research Department of (he 
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Imperial Institute. The Reporter accordingly'requested to be informed 
whether Messrs. Begg, Dunlop A Co. would be prepared to entertain 
the idea, and added It would seem desirable that you should go 
the length of purchasing a machine suitable for cleaning the fibrei 
and one of my conespondents, it will be observed, has suggested 
the one that is considered most suitalile •* The Reporter further stated 
that the Honourable Mr. Buokingham's discovery of the suitability of 
this fibre plant to the conditions of many of the waste lands of the tea 
districts was probably one of considerable value. That he hitd 
recently been urging to the attention of planters the claims of Rhea 
fibre for that purpose. There could be no doubt that there wsf’ room 
for both fibres, and that some districts might find the Bow-string 
Hemp more convenient and equally profitable to Rhea. These were 
fibres that would meet independent demands, and could never enter 
into competition. It had been suggested that Sansevieria Roxbur- 
ghiana might be found a better species than S, zeylanica. Before 
direct steps were taken to lay out a plantation, eseperiments 
might be made on a small scale side by side with authentically named 
rooted plants of both forms. Very possibly these could be supplied 
by the Superintendent, Botanic Garden, Sibpur. 

The Honourable J. Buckingham, 0J.E„ wrote under date s8th 
April 1896, through Messrs, Begg, Dunlop A Co.< " It is very satis- 
factory to find the fibre so well spoken of, but it is quite impossible 
for me as yet to get any large quantity of it. It appears to me that 
the best thing 1 can do is to extend the cultivation of this fibre at first 
to about 5 acres, and then see what that area is capable of pro- 
ducing. I have enough at present (starting from a single plant only) 
to put out about one acre, and all the available shoots I am now 
cutting up and planting out* 

The following Report on the sample in question was kindly fur- 
nished by Sir Frederick Abel, Bart., K.O.B., with Flying Seal letter 
No. 98, dated nth June 1896. This Report gives the comparative 
results of examination of the fibre obtained in the Research Depart- 
ment of the Imperial Institute. 
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REPORT ov SANSEVIERIA ZEYLANICA FIBRE. 

The fibre of this plant, which belongs to the natural order Liluciib 
is of a beautiful light colour and finegloss. The staple is about four 
feet in length, of smooth welt-formed threads. 

^ 5 * 
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The sample was obtained from Amguri in Assam, where 
Dr. Qeorge Watt, O.I.L, Reporter on Economic Products, observed that it was 
being grown upon waste land by a tea planter. Dr, Watt states that 
the plant can be grown without cultivation ; If fragments of the leaves 
are scattered over the soil, each fragment takes root rapidly, and a good 
crop is yielded in a very short time. 

Chemical examination shews this fibre to be of high quality. Mr. Cross 
(a member of the Committee of Advice) examined a sample of 
Sansevieria which was included in the collection at the Indian and 
Colonial Exhibition, and also tested its paper-making qualities; the 
chemical results obtained by him shewed that the specimen he examined 
was inferior in quality to the present sample. {Rtpori on Indion Fibros, 
iS 86 .) 

The following are the results furnished by the two samples 


Sansevieria seyiaidcai 


Aitam. 

From Colonial and 
Indian Exhibition.* 

Moiitura% • • • • 

. 

9’4 

9*7 

Aih % . . • • . 

. 

0*7 

9m 

Loti by A. hydro1y8i8% • 

. 

11*8 

12 * 

Lou by B. hydrolytit % . 

• 

*4*9 

Id's 

Lott by morcerioiiis % • 

• 

11*6 


Lots by acid ptirificatioo % • 

• 

1*4 

rs 

Gain by nitration % • . 

• 

33*5 

6*0 

Cellulot 0 % • . 

• 

75-6 

64*6 

Length of ultimate fibre in mms. 


i*S-3*5 

rs-a-5 


* (Report on Indian Fibres.) 


With the exception of the results of chemical examination obtained 
in the Scientific Department of the Imperial Institute, there are very few 
available for purposes of general comparison of monocotyledonous 6bres« 
Reports on twenty-one different species have from time to time been pub- 
lished in the Institute Journal, Many of the fibres dealt with in these 
reports were obtained, it is true, from plants which were not indigenous 
to the locality they were grown in. Special care, however, had been taken 
hi the cultivation and treatment, so that the fibre which they furnished was 
probably little inferior to the same kind of fibre derived from the wild 
plants grown in their natural habitat. Accepting the results which they 
furnished as suitable for purposes of general comparison, it appears that 
the " cdlulose '* numbers furnished by of fibres monocotyledonous origin 
range from about 6i to 77, the average number being about ya The 
** nitration numbers range from 9 to 34, with an average of about so. 

Baneevlefla, which furnishes the numbers 75 and 339 respectively, 
therefore ranks high among these fibres. Again, the A. and B. * hydro- 
lysis " numbersi and especially the difference between them, are of special 
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significance. The Victorian monocotyledonous fibres may indeed be 
classified from this point of view (see Victoria-grown fibresi Imperial 
Institute Journal). Thus, the approximate A. and B. hydrolysis numbers 
and the differences are, respectively, for the Cordylines t— 15, 19 and 41 
for the Agaves 16, 21 and 5 : for the Kniphofias t— lyi, 23 and 6. 

Saasevieria furnishes the numbers 12, 15 and 3. These would indicate 
that it should possess special powers of resistance to weathering and the 
accompanying hydrolytic effects. The general results of chemical examin- 
ation of this fibre may be considered as very satisfactory. A comparat^re 
statement of the results furnished by the monocotyledonous fibresi showing 
the relation of Saasevieria thereto, is appended t— 

A. B. 



Hydrolysis. 

No. 

Hydrolysis. 

No. 

DIRsrence. 

Cellulose, 

No. 

Nitration. 

No. 

Cordylines • 

• 

15 

10 

4 

m 

18 

Agava • • 

• 

16 

21 

5 

75i 

19 

Kniphofias . 

• 


23 

6 

71 

29 

General range 

• 

10-18 

20^30 

10 

61-77 

9-34 

Saatcvicrla mylanica 

IS 

15 

3 

754 

33 
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The reports of experts on this sample of Saasevieria were favourable, 
although It exhibited some trifling defects due, probably, to the degree of 
maturity of the plant from which it was prepared. A supply of several 
tons has been asked for, with a view to submit It to practical trials. 

4, 

irae on the Cultivation of Saasevieria zeylanicai a Weet 
Indian planter.^ 

The plant grows best in a moderate shade in black soil, the culti* cwmATWh 
vation is easy from eithe** cuttings from stems or from roots, the plants 
should be about 18 inches apart and 18 Inches between the rows, the 
soil should be moist but not too wet, and the growth is much more rapid 
under shade than in the hot sun and the quality of the fibre is better. 

The plants are usually ready for cutting In from 9-12 months and may 
be cut at any^ season, exapt afUr a long dronght, when the fibre is 
apt to be harsh and tender. The plants attain nearly double the 
height in black soil and shade compared with the red soil in the 
sun, and the fibre of the freely growing plant is naturally much superior. 


* Pnrnithsd by J. R. Roylc^ Eiq*, 0 *I.E* 
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( PAPAW OR PAPAYA.) 

[ Dictionary of Economic Products^ VoU //•! C. igBlo ] 


Report on a Sample of the Dried Juiee of Cariea Papaya from Gondoi, 
KatUawar, by Mr. John C. Ummey, to which is prefixed a Review eg (ko 
Reeent Literature on the Subject by THE OFFlOIATlNO EDITOR. 


The r a WrP Papaya tree is 80 well known and established in India 
that it seems desirable to set forth what authentic information we 
possess on the remarkable properties of the plant. A vast amount has 
recently been written on the action of the “vegetable pepsin* con- 
tained in the juice that abounds in the unripe fruit, and the present time 
affords a suitable i^portnnity for reviewing the literature of subject. 

The digestive action of the juice upon meat was probably known 
in the West Indies at a very early date, and appears to have been com- 
municated to the inhabitants of this country upon the introduction of 
the tree by the Fortuguesc^ as it has long been the custom in Indiato 
render meat tender by rubbing it with the juice of the fruit or by wrapping 
it in the leaves. In the old “ History tf Barhaita ” by Qrlfflth HitghMt 
the anihot rjusintly informs us that “this Juice is irf so penetrating a 
naturethat if the unripe peeled fnit be boiled with the tonghest old salted 
meat, it quickly makes it soft and tender ; and if pigs be fed with the 
fruit, M p ecUily unripe, the thin mucous matter whith coats the hisite^ 
)f the intestine is attacked, and, if the food be nnchan^d,ls compl^lr 
destroyed.” The anthoi of the ItahheaMUaisoiva (/yyo) described ( 
he tree in his day, and mentions the use of the juice mixed with ginger, j 
:or making meat tender. ' { 

In sSyy, the milky juice of the Carica began to a 1 

Europe as a di^^estive ferment, and Herr Wiltmaok, of Beilin, in IffyB ). 
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Bvrraw OF made a careful examination of its properties and came to the following 
LITEbAorb. conclusions respecting it:— 

(1) The milky juice of the Carica Papaya ie (or contains) a ferment 
which has an extraordinarily energetic action upon nitrogenous substances, 
and like pepsin curdles milk ; (a) this juice differs from pepsin in being 
active without the addition of free acid, probably it contains a small quan- 
tity. and further it operates at a higher temperature (about 6o^ to 65° C.) 
and in a shorter time (5 minutes at most); (3) the filtered juice differs 
chemically from pepsin in that it gives no precipitate on boiling and further 
that it ia precipitated by mercuric chloride, iodine, and all the mineral 
acids ; (4) it resembles pepsin in being precipitated by neutral acetate of 
lead, and not giving a precipitate with sulphate of copper and perchloride 
of iron (P/iarm. Nov. jo, 

Dr. Qalssler, experimenting in the same direction, found that papain 
could dissolve 28 times its weight of coagulated albumen, while 
pepsin dissolved 100 times its own weight. 

In 1879 Dr. Theodor Peokolt, of Brazil, made a very complete 
analysis ohhe fruit, leaves and seeds of Carica Papaya, and he found 
papayotin in nearly every part of the fresh plant, besides other organic 
constituents which he separated and estimated. 

Dr. Sidney Martin of London was the next to investigate the 
peculiar principle of the fruit. He showed in 1886 (Journal of Phy- 
siology) that papain was a protolytic ferment which acts very similarly 
to trypsin. Experiments performed with meat fibrin and white of egg 
showed that slight digestion takes place when the liquid is faintly acid 
but none at all when decidedly acid. Digestion takes place actively in 
neutral or alkaline solutions, and occurs most readily at a temperature 
between 35° and 40^ Fahrenheit. The results of the digestion are 
peptones, leucine and tyrosine and an intermediate globulin-like sub* 
stance similar to that formed in pancreatic digestion. 

In the authors second paper on the same subject the ferment in 
papaw juice is shown to be associated with an albumose, and to give 
the following reactions In addition to those previously described by 
Wurtz ‘The solution gives a biuret reaction, and it is precipitated from 
a neutral solution of sodium, magnesium sulphate or sodium chloride 
alone, as globulins are. It is soluble in glycerol, and if precipitated 
from this solution by alcohol, the filtrate has no proteolytic power. 
The kind of albumose is one nearly akin to the protalbumose of Kfihno 
and Ohittenden, and is called a-phytalbumose. PapRw juice also con- 
tains a milk-curdling ferment. The proteids present in pai>ait juice 
were found to be as follows 

(t) Globulin, resembling serum globulin in its most important pro- 
pertiH. 
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(2) Albumin. of 

(3) 0-pbytaIbumose precipitated almost completely by heat, by sat- LnsulSn. 
uration with neutral salts, but not by dialysis. It differs from the hete- 
roalbumose of Kfihne and Chittendeni by not being precipitated by 

dialysis, by copper sulphate, or by mercuric chloride. 

(4) a-phytalbumose ; soluble in cold or boiling water ; not preci- 
pitated by saturation with neutral salts, except in an acid solution. 

This is the vegetable peptone referred to by Vines (Jbwm. Phyeiol, iii.) 
as hemialbumose. It differs from the protalbumose of Kuhne and Chit- 
tenden by its non-precipitation by sodium chloride or by copper sur 
phate. Both these albumoses give the biuret reaction. 

No peptones occur in the juice, but leucine and tyrosine are present. 

By a series of digestion experiments carried out on each of these pro* 
teids by papain in a neutral liquid, it was found that both the globulin 
and albumen are changed into jS-phytalbumose, and that this be- 
comes a peptone-like substance, and forms leucine and tyrosine. The 
a-phytalbumose becomes a similar peptone-like substance, leucine and 
tyrosine being formed. This peptone-like substance, resembles the 
debuteroalbumose of Kfihne and Chittenden, except that a solution of it 
when rendered acid by acetic acid in the presence of sodium chloride, 
does not become cloudy on warming. No true peptones are formed. 

Probably digestion in the plant itself is very slow, as much more liquid 
was used in the experiments than is present in the juice. The albu- 
mose forms probably the circulating prot^^id in the plant. 

The leaves of the Carica which are said to make meat tender when 
they are wrapped round it for some time, were discovered by Dr, 

Greshoffin 1891 to possess an alkaloid named carpaine. Dr. Van RUn 
further investigated the alkaloid in 1893 but did not attribute to it any 
digestive property. The quantity of carpaine separated from the leaves 
was 0*25 per cent. 

On the evidence of the medical, physiological and chemical experi- 
ments made upon the papaya the active principle has been separated 
and given the name of papain or papayotin. It is now an article of com- 
merce in Europe for medical purposes : it has been extensively used in 
Fiance and Germany, and has been given with good results even to 
children. 

Notwithstanding all the experiments on the vegetable ferment in 
question it stems not to have been received with confidence by the 
medical profession in England, and it has not been introduced into the 
Pharmacopoeias as a substitute for pepsin. The statement often made 
that papain dissolves 200 times its own weight of fibrin has been 
contradicted on more than one occasion, and on the other hhnd it hu. 
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■BTBW been shown that papain compares very unfavourably with peprin when 
tested with egg albumen under similar conditions. 

Regarding this aspect of the case two important papers have recently 
been written. Or. 8. RIdeal of St. George’s Hospital, London (Pharm. 
Jeurn., August 1894) endeavoured to make out a good case for pa- 
pain, and attributed unfavourable results to the mistake of supposing 
that papain should be tested under the same conditions that hold good 
for pepsin. Dr. RIdeal noticed that papain differs from pepsin in so 
&r as the former acts fairly well in an alkaline solution, while the latter 
does not, and more particularly that the proportion cf fluid to albumen 
must be much less in the case of papain than is required with pepsin. 
Mr.D.B.Oott, F.I.C., in the more recent article (_Pharm. Journ., March 
7> 189b) records some eiperiments from which he adduced the following 
conclusions 

I. That dried papain juice, and the papain prepared from it by puriR- 
cation and precipitation have v«y little solvent action on albumen, either in 
alkaline or add solution. 

s. That commercial papain has not nearly the solvent action on aibu* 
men which is possessed by pepsin, althoegh it has a disintegrating and 
special action of its own on animal tissues. 

During the course of Mr. Dolt’s investigations the presence of pepsin 
was suspected in one of the samples of commercial papain. 

The next question that seems desirable to settle is the preparation of 
commercial papain. If, as it has been suggested, the papain is liable 
to sophistication with pepsin or other subtances, it is impossible to 
arrive at any satisfactory results with regard to its digestive action. 
Then, again, the preparation in tUs country of the juice fw the market 
has not perhaps received a sufficient amount of attention. It should 
be known that the juice in every case must be collected from unripe 
fruits. As prolonged moisture is deleterious to the ferment, the juice 
sh ould be dried as soon as possible, and, u beat will destroy its act!* 
vity, U should be dried at a low temperature. The best method to 
pt^Mxe papain is to collect the juice of the unripe fruit, mix the juice 
with twice its own volume of rectified spirit, let the misture stand fora 
few hours, and then filter off the insoluble matter, and dry it at the 
ordinary temperature of the atmosphere. After being powdered it 
gh ftwld be kept in well-atoppered bottles ready for use. 

Tbefollowing notes on the collectitm of specimens of papainin India 
by the Reporter on Economic Products Office and the results of their 
in London trill be read with interest. They show what 
varied activi^ the samples may possess if not carefully collected and 
preserved. If a trade in this anbstance la to be expected eitiher in 

C. S8x* 


CARICA 




Ledger^ 




Dried Juice of Curica Paiiaya. 


(D, Hoop$r^ 


CARICA 

Papaya, 


India or in Europe we would impress upon all manufacturers to jiavui w 
observe carefully the precautions just enumerated. On account of caste litbkatwL 
difficulties, it would be impossible to introduce pepsin very largely into 
use in this country, but where a vegetable substitute is available every 
effort should be made to increase our knowledge of it and to understand 
its action and methods of manufacture and administration. 


In May 1894, Mr. M. J. Bharwada, Agricultural Assistant, Gondal, 
Kathiawar, forwarded to the Reporter on Economic Products three 
samples of papain obtained from the juice of the fruit ot the PapCW 
tree. These were (i) the precipitate from the milky juice made by 
adding pure alcohol ; (2) the precipitate from the same juice by addition 
of rectified spirit; and (3) the dried and powdered juice. Tlie speci- 
mens were forwarded to Mr. E. M. Holmes, Curator of Museum of the 
Pharmaceutical Society, who was asked to have them tested and 
reported upon with reference to their comparative value as substitutes 
for pepsine. Mr. Ernest d. Easters, F.I.C., was kind enough to examine 
them, but he stated that they arrived in such a bad condition that not 
one 0! the samples was found to have any disturbing action on milk ; 
the curdling of milk is a very characteristic property of the ferment of 
papaya juice. 


Subsequently Mr. Bharwada made a second collection of products 
of Carica for examination, consisting of twelve ounces of the dried powder 
obtained from the juice, and a small quantity of papain prepared with 
alcohol. These were forwarded to the Curator of the Pharmaceutical 
Society who kindly placed them in the hands of Mr. J. C. Umney, F.O.8., 
for investigation. • In reproducing Mr. Umney's report on the samples, 
the Editor takes this opportunity of thanking this gentleman for his 
valuable assistance in again undertaking the examination of an Indian 
product. From Mr. Umney’s experiments it would seem that a highly 
active ferment might be manuhictured from the crude juice by refieated 
purification by alcohol. The attention of all those who are interested 
in the subject should be drawn to this method of preparation. 

Meporiona of Fowder of the Dried Juice 0/ Carica 

Papaya, f^om Oondalf Kattdevwar. 

Tlie sample was in coarse powder, of a greyish yellow colour, and pos- 
sessed a faint, somewhat unpleasant, odour. 

Ten grammes dissolved in water and precipitated by absolute alcohol 
yielded 4*s grammes of crude Papain, after drying at ordinaiy temperature 
over sulphuric acid. 

The digestive power of this purified product was then tested on moist 
egg albumen, at a temperature of 38^«-39^ C« In neutral acid and alkaline 
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titport on a Sample of the Dried Juice of Carica Papaja* 

eolations using the following proportions 

lo grammes of egg albumen, 

0*1 „ of papain. 

30 c. c. Distilled water. 

0*1 grammes Bicarbonate of Sodium for alkaline. 

I c. c. Hydrochloric acid B. P. for acid. 

Digested in 30 minutes. 

Neutral • . 12*03 percent. 

Alkaline . • 13*72 „ ^ 

Acid • • 12*07 „ M 

These results indicate that the digestive activity in neutral and acid solu- 
tions is almost identical, whilst in alkaline solutions it is somewhat greater. 

These results were compared with a well known commercial Papain, pro- 
ceeding on exactly similar lines, the results obtained being as under * 
Digested in 30 minutes. 

Neutral • • 17*81. 

Alkaline • • 17*483* 

Acid • • 25*0. 

The greater activity in acid than neutral and alkaline solution is the prin- 
cipal point of difference between this brand of Papain and other commer- 
cial samples of papains and concentrated papaw juice, and has been the 
subject of controversy between different experimenters. The presence of 
another ferment, such as pepsin, active in acid solution, appears to be 
indicated. 


1 have examined several samples of commercial papains, and the re- 
sults have been similar in every respect, and it may be noted that they 
accord well with those obtained by Dott (P. y,, 3rd Series, xxiv, 75^ 


There is no doubt that by repeated precipitation by alcohol a highly 
active digestive product might be obtained from this crude concentrated 


papaw juice valuable for use under those circumstances where pepsin is 


unavailable* 


JOHN C. UMNBY. 


C. SBl- 

G. I. C. P. 0<-Na ,,8 R ft A.—i7*ti-g6— .iiop. 
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[ Dictionary of Economic Prod^’ciSt VoL /» A. 401.] 


REPORT ON THE CONSTITUENTS of ACONITUM HETEROPHYLLUM. 

By Professor WyndhaM R, DuHSJkH, Director of the Scientifie Department of 
the Imperial Institute. To which is added a Thesis on Atisine, the 
Alkaloid ({f Aconitum heterophyllum, by H. A. D. JoWETT, D.8C. 

The subject of A /is as a drug to be used in malarial fever 
attracted considerable attention in the earlier years of European jpixogJ 
medicinal practice in India. It was investigated by practical men for 
many years, with the result that while it was assigned a recognised 
position as a useful tonic medicine it was refused altogether any claim 
to its reputation in Native pharmacy as an antiperiodic. At the same 
time the chemical and physiological properties of the drug were but 
indifferently inquired into, and in consequence a large number of 
persons continued (and still continue) to speak of it as a drug that 
possesses high merit, though its peculiar properties had been neglect- 
ed, or at all events not sufficiently investigated. 

In this view of the case, therefore, it was with considerable • 
satisfaction that the opportunity offered by the Research Department 
of the Imperial Institute was embraced to have any doubt that might 
still eslst removed. Large collections of the root were made at 
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certain selected centres through the agency of this office. These 
were in due course forwarded to London, and India is to be congra- 
tulated in having secured for this inquiry the services of two of the 
most skilled investigators in Europe, — Professor Dunstan and 
Dr. Jowstt. 

Professor Dunstan’s Report will be seen to practically confirm 
the view medical men in India have taken, and Dr. ilowett’s investi- 
gations are of so high an order and so exhaustive that it may now be 
readily admitted that AHs has been raised from a position of scientific 
obscurity to being one of the most carefully and thoroughly investi- 
gated drugs in the field of Indian Materia Medica. 

The value of these researches have even a wider bearing than 
that of solving the difficulties of A As* They will be found to have 
a distinct bearing on the chemistry of the genus Aconitum. And 
when it is added that large supplies of the roots of all the other 
species of that genus have been supplied and are at the present 
moment on their way to London, it will be seen that at no very dis- 
tant date the present report will be followed up by others of perhaps 
even greater interest because dealing with drugs of greater value to 
India. 

From Sir Frederick A. Abel, Bart., K.C.B., F.R.S., Secrotary 
and Director, Imperial Institute, London, to George Watt, Esq., 
M.B., C.M., C.I.E., BTC., Reporter on Economic Products to the 
Government of India, Indian Museum, Calcutta, (F. S. 
S* No, gs), dated London, the 28th July j8g6, 

1 have the honour to forward herewith, fof the information of 
your Department, a Report made to me by Professor Dunstan, the 
Director of our Scientific Department, on the subject of Aconitum 
heterophyllum. 

The investigation of this substance has been so far carried on 
under Professor Dunstan'a direction in the Research Department of 
the Pharmaceutical Society, but the further examination of the other 
varieties of Aconite species, which have been supplied by the Indian 
Government, will be carried on in the Scientific Department here. 

It will be seen from the Report of Professor Dunstan that the 
results arrived at in the Research carried out by Dr. Jowett under 
his direction, although scientifically interesting, do not afford very 
great promise of this particular plant possessing therapeutic value, 
although this point will be more satisfactorily determined when op- 
portunity has presented Hsdf of testing the therapeutic value of the 
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of Aconitum heterophyllttin. (W» R. Dunstan,) beterophylluni* 

pure alkaloid which has been separated from the Aconitum hete- 
rophyllutn. 

The Report is accompanied by the full account of this alkaloid, 
published by Dr. Jowett. 

From Georob Watt, Esa., M.B., C.M., etc., to Sir 

FRRDbRicR A. Abel, Bart., K.C.B., F.R.S, Secretary and 

Director^ Imperial Insfitute, London, No, 2^20 F* S,, dated 

Calcutta, the iStfi August 18S6, 

I am directed to acknowledfi:e your No. R. 2 ^ (F.S S. No. 95), 
dated the 28th July, as also Professor Dunstan's Report on Aconi- 
tum heterophyllum, and Dr. Jowetfs very learned and able 
researches into the chemistry of that Aconite. It has been decided 
to publish these papers in The Agricultural Ledger, a copy of which 
is presented to every medical man throughout India. In this way 
full publicity will be given to the investigations. I may perhaps say 
that as a Member of the Indigenous Drugs Committee I was present 
at a meeting recently held when A/is (AconitUiK heterophyllum) 
after a careful consideration of the evidence on the subject was rele- 
gated to the position of a mild tonic, but refused continuance of its 
former place as an antiperiodic. This view is thus in full accord 
with Professor Dunstan's and Dr. Jowett’s researches, but the 
further therapeutic investigations that it is proposed to conduct will 
be looked forward to doubtless with much interest by the profession 
in India. The authoritative disposal of this medicine or rather its 
assignment to its true place in Indian Pharmacy will be a subject for 
which a debt of gratitude will be due to yourself and the skilled 
investigators of the Research Department of the Institute. 

IMPERIAL INSTITUTE. 

' Beport by the Director of the Reientifie Depa/rtment on 
Aconitum heterophyllum. 

A very thorough eiamination of the constituents of Aconitum 
heterophyllum, supplied from the India Collections of the Im- 
perial Institute, has been conducted under my supervision by 
Dr. H. A. D. Jowett. 

The principal alkaloid wa% partially described by Broughton in 
1873 and named by him ^^atisine**. The formula assigned by 
Broughton to this alkaloid was €4^ In 1879 Wasowloz 
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confirmed and extended Broughton's results, but shortly afterwards 
Alder Wright stated that atisine should be represented by the formula 
Cg, Hgg NOg. It was with the view of settling ihe question of the 
composition and characteristics of this alkaloid and of comparing its 
chemical relationships and properties with those of the alkaloids 
derived from other species of aconite that the present enquiry was 
undertaken. The results of the investigation, which will shortly be 
published in the “ Journal of the Chemical Society ", may be sum- 
marised as follows. 

Atisine is an uncrystallisable base represented by the formula 
CggHg^NOg. It is laevo-rotatory and furnishes cr}^stalline salts, 
several of which have been prepared and their properties described. 
The alkaloid is non-poisonous in small doses and therefore differs from 
the chief alkaloids of the other principal species of Aconitum^ u/s., 
Aconitum NapelluSj A. ferox and A* japonicum^ and it is 
clear from the behaviour of atisine towards chemical reagents that 
its chemical structure is very different from that of these other 
Aconite alkaloids,— all of which, I may add, are at present being 
investigated and compared by me and my assistants. In future this 
enquiry will be conducted in the Research Laboratories of the Im- 
perial Institute. The reports hitherto received from India as to the 
medicinal effects of A. heteropbyllum, do not furnish much 
ground for hope that this plant will prove of great value. 1 intend, 
however, to have therapeutic experiments made with the pure alka- 
loid atisine as soon as the fresh consignment of roots, now on its 
way, has been received from India, and a further supply of this 
alkaloid has been extracted from them. The results of Dr. Jowett'a 
investigation of the constituents of this plant have formed the subject 
of a thesis presented by him to the University of London, which 
has gained for him the Degree of Doctor of Science. A copy of 
this thesis is sent herewith. 

WYNDHAM R. DUNSTAN. 

yufy 2jlh, iSg6. 
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ON ATISINE, 

The Alhaioid of Aconitum heterophyllum. 

BY H. A. D. JOWETT, D.80. 

This paper deals with an investigation of the alkaloid contained in 
the roots of a species of Aconite— Aconitum heterophyllum* 
species especially intcicsting on account of its non-toxic character. 

A very brief account is first given of the present state of our 
knowledge of the alkaloids of the different species of Aconites, which 
have, so far, been investigated , followed by a r&sumi o^ the work of 
Broughton and Wasowicz on the chemical constituents of Aconitum 
heterophyllum. 

The account of this experimental work then commences with a 
description of the method employed in the extraction of the alkaloid 
from the roots, and the preparation of the pure salts of the contained 
alkaloid— Atisine— on the large scale. The existence of aconitic 
acid in the root, as stated by Wasowioz, is confirmed by the isolation 
and identification of this acid. The properties and physical constants of 
atisine and the following salts -hydrochloride, hydrobromide, hydriodide, 
nitrate, aurichloride and platinichloride— are then described and a formula 
NO,) for the alkaloid proposed, based on the results of analyses 

of pure material. 

Finally, the action of certain chemical reagents upon this alkaloid 
has been studied with the object of obtaining some clue as to its constitu- 
tion. Caustic alkalies or mineral acids do not break down the molecule of 
atisine, but result in the addition of the elements of water, a newbase- 
Atisine monohydrate— being formed, whose salu, however, could not be 

obtained in the crjstalline condition, ...... , j 

By treatment with fuming hydriodic acid no methyl iodide was formed, 
thusceovingtheabwnceof methoxyl groups in the molMule. A preli. 
minary experiment, performed by heating atisine hydnodide with so^ 
lime, showed that a volatile substance of a phenolic nature is formed 

under these conditions. .u. 

It is intended to continue the experiments on the constitution of the 
alkaloid when a further supply of the root is obteined. 

PARTI. HISTORICAL. 

Of the many (about i8o) species of the genus AcenituiD kn^ji to 
hounists, only a few have been examined with regard 
constituents, and these are the species Napellui, feroa, Japoai^ 
Lycoctonm^ and heterophyUum, all of which possess poisonous properties. 

with the exception of the heterophyllnm. , . , , 

Great difficulties have been encountered in the investigation of the 
Aconite alkaloid., and at present only those of one species— N^«-can 
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be said to have been thoroughly investigated. In addition to the difficulty 
of obtaining selected roots, whose authenticity is beyond question, most 
of the<»e alkaloids very readily undergo decomposition, and it is thus 
difficult to obtain them in a pure and crystalline condition. Considerable 
confusion has arisen since non-homogeneous mixtures of alkaloids (often 
of amorphous bases) have been described as pure substances, and named 
accordingly, and thus from the same plant a considerable number of 
alkaloids have been supposed to have been isolated. 

A great deal of work was done on this subject by Wright and LufF, 
but these chemists did not complete the work, which has since been 
revised and extended by Dunstan and collnhoraUurs. \ short account 
will be given of the state of our knowledge of each of the above species. 

Aconitum Napellus. 

This plant has been the subject of much research, Qeiger and Hesse^ 
as far back as 1833 isolating an alkaloid from the root, to which they 
gave the name Aconitine. 

The reactions and constitution of this alkaloid have been very 
carefully studied, and much of the contradictory matter cleared 
away by the work of Wright and Luff,* and subsequently of Dunstan and 
collahorateiiref whose chief results are given below. 

Aconitine is a crystalline alkaloid (yielding crystalline salts) of the 
probable formula Cj8H4,NO,„ and is acetyl-benzoyl-aconine 
•(CHa'COl'CCflHj COjNOjo , yielding by hydrolysis, first, benzoyl- 
aconine and acetic acid, which was at first overlooked, and on further 
hydrolysis, benzoic acid and aconine. Both benzoyl-aconine and acontne 
are amorphous bases, yielding, however, crystalline salts. By heating 
aconitine, there is formed acetic acid and a new crystalline base — Pyraco- 
nitine— which, by hydrolysis, yields benzoic acid and pyraconine. Pyra- 
conitine and pyraconine are thus the corresponding anhydro-derivatives 
of benzoyl-aconine and aconine respectively, anhydro-aconitine itself 
having been obtained by dehydrating aconitine under certain conditions. 

Aconine may thus be considered the parent substance of this group 
of alkaloids, from which are derived two series- the anhydrobases of 
the bensoyl and acetyl-benzoyal derivatives of aconine— -and the bases 
themselves, in addition to which a large number of synthetical products 
as (n«acetyl)-benzoylaconinc, etc., have been prepared, although aconitine 
itself has not yet been synthesised. Bbyond the fact that aconine con- 
tains four inethoxyl4 groups nothing is known about its constitution* 

Acofdtum rerox. 

Our knowledge of the alkaloids of this species is due to the work of 
Wright and Luff* though Dunitan * has Uken up the work recently, and 
a preliminary note on the subject has been published. The roots con- 
Uiq a crystalline alkaloid with analogies to, but not identical with, aconi- 
tine, which Wrtght named Pseudacwiiim, of the formula CmH4|NO„ i it 
readily undergoes hydiolysts, yielding acetic acid (discovered by Dunstan 
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and overlooked by Wright), veratric acid (dimethoxybenxoic acid» 1:3: 
4 COOH t OCHa ! OCHa) and pseudaconine. and is thus acetyWeratryl- 
pseudaconine. 


[CaaHa7-(CH3CO)CoH, (OCHa),CO)NOa]. 


The intermediate base, veratryl-pseudaconine. analogrous to benzoyl- 
aconine, has been isolated, and is still under examination. Anhydro- 
pseudaconiline and anhydro* pseudaconine have been prepared and de- 
scribed, but not anhydro-veratryl-pseudaconine. Anhydro-pseudaconitine 
yields a monoacetyl-and monobenzoyl -derivative, and thus pseudaconi- 
tine probably contains three h)droxyl groups. 

Mandalin^ asserts that pseudaconine is identical with aconine, but 
this statement requires conhrmatiun. Pseudaconine may thus be regard- 
ed as the parent substance of thib group of alkaloids, as acon'ie is of 
the alkaloids of Napellus, and from it are derived anhydro-pseudaconi- 
tine, the anhydro-base, and pseudacomtine, the acetyl -veratryl deriva- 
tive. 

Aconitum japonicum. 

The alkaloids of this species were examined by Wright and Luff,* who 
isolated from the root a crystalline alkaloid, which they named JaPaconi^ 
itne, and to which they ascribed the formula CefcHggNOji ; this on hy- 
drolysis yielded benzoic acid and japaconine (CmH4iN,Oio). According 
to this view, japaconitine itself is the condensation product formed from 
two molecules of a hypothetical substance of the formula by 

the elimination of three molecular proportions of water. No anhydro- 
derivatives of this series have been prepared, and this formula clearly 
requires confirmation. 

Mandelin^has stated that japaconitine and japaconine are identical 
with aconitine and aconine respectively, 

Lubbe*° has prepared the crystalline alkaloid, and concludes that 
japaconitine is identical with aconitine, basing his conclusion on the 
following facts 3— (i) the analytical results of the contained carbon, 
hydrogen, and nitrogen agree exactly with those calculated for aconi- 
tine ; (ii) the molecular weight as determined by the depression of the 
freezing point of benzene is identical with that of aconitine | (lii) both 
crystalline japaconitine and aconitine melt at the same temperature 2 
(iv) the specific rotatory powers of japaconitine hydrochloride and aco- 
nitine hydrochloride, as deterihined by Jurgens,^* are identical. 

His results certainly prove that Wrighfs formula cannot be accepted 
for japaconitine, the calculated molecular weight being 1244, whilst 
Lubbe found 672, so japaconitine has not the constitution as stated by 
Wright. On the other hand, Lubbe’s work does not prove the identity 
of japaconitine with aconitine, for in this case analytical resulte are of 
little value* since a small difference in composition— a case to be expect- 
ed*^ould remain undetected by analytical methods. The best evidence 
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is afforded by the physical constants of the pure base and its salts, and, 
in this case, Lubbe’a japaconitine melted at 183° — 184^ whilst aconitine 
melts at 190”; it was inactive towards polarised light, but Dunstan and inoe 
found that the specific rotation of aconitine was +ii'oi'. 

Lubbo's analyses pointed to the formula and all his results 

lead us to the conclusion that japaconitine is closelv allied to aconitine and 
pseud aconitine. Benzoyl-derivatives of japaconine have been formed syn- 
thetically. 

Since japaconitine yields benzoic acid and japaconine on hydrolysis, it 
should be represented as benzoyl-japaconine (CanHj|,,*(CeHRCO) NO|,) ; this 
hydrolysis, however, requires re-in vest! gation, since bot^h aconitine and 
pseud aconitine have been found to yield acetic acid, ana careful search 
should thus be made for a volatile acid. If this were the case, then the 
three alkaloids, aconitine, pseudaconitine, and japaconitine, would show a 
very close analogy to one another. 

Aconitum Lycoctonum. 

Our knowledge of the alkaloids of this species is both incomplete and 
unsatisfactory. In 1865 Hubschmann’* isolated two alkaloids from the root, 
which he named acolyctine and lycoctoninct the former of which was as- 
sumed to be identical with pseudaconitine or napeline (nepallinc) as it was 
then called, and as such is referred to by various subsequent investigators. 
Wright and Luff’ suggested that acolyctine and lycocloninc were identical 
with aconine and pseudaconine respectively. 

Dragendorff,*-* however, showed that the bases of Hubsohmann’* were really 
decomposition products of thetniealkaloidal constituents of the roots, from 
which he isolated two toxic amorphous alkaloids— /ycocowfVi»s(Ca,Hj4NaOg 
•2H,0)and»yf<?(?/<)«i«e(C,;HB„N,08’5Ha0), andto these the toxic effects 
of the root are due. 

On treatment with hot water or hydrochloric acid, lycaconitine undergoes* 
decomposition, yielding lycoctonic acid (Ci^H irN jOy), lycaconine (CjBH,eN4 
Og), and acolyctine, identical with the base obtained by Hubsohmann * 
whilst with sodium hydroxide it yields lycoctonic acid, lycoctonine[(C,yH47 
NiOylg^sHgOJi acolyctine, and another substance— probably a dioxy^n- 
zoic acid, 

Myoctonine on>eatment with^Ikali yields||the same'products as lycaoo- 
nitine, hence there must be a close similarity between these two alkaloids. 
It was proved that acolyctine and lycoctohlne^were not identical with aco* 
nine or pseudaconine, 

Aconitum heterophyllum. 

Only one alkaloid— a#— has been discovered in this species, and for 
it Broughton’* has proposed the formula C4eH,4N,Of. It is non-toxic but bit- 
tef,butno experiments seem to have been made as to its reaction with 
alkalies. 
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The relationship of the different alkaloids contained in three species of 
Aconitum described is shown in the following table : — 

Aconitum Napellus. 


Aconitine 

Benzacofline 


acetylbenBoylaconim 

bensoylaconine 

Aconinb 

C„H„NO„ 

C..H«NO„ 

C^H^NO,, 

Apo-aconitine 

Pyraconitine 

Pyraconine 

anhydro^ncontti ne 
CgjVIigNOu 

atthyd rohen'^oylaconine 
CnH«NO,o 

anhydrouconim 

Cj4h#7N09 


Aconitum ferox. 


Pseudaconitine 

acetylveratrylpseudaconine 

CaflH49NOij 

m rafrylpseudaconine 

^84^47^^11 

PsBVDACONINB 

C»H„NO, 

Apopseudaconitine 

anhydro-pseudaconitine 

Ca5H47NOu 

? 

Apopseudaconine 

anhydropseudaconine 

cJa„^o, 

Aconitum japonicum. 

? 

Japaconitine 

henzoyljapaconine 

Cw^44N^I1I 

Jafaconinb 

C„H^NO„ 


Whilst there seems thus to be a more or less close relationship estab- 
lished amongst the four aconitines, both in their formulas and their deri- 
vation from an aronine, no information is at hand as to the possibility of 
the identity of atisine— the non-toxic alkaloid— with any of thcaconines; 
in fact, if Broughton’s formula be accepted, it would appear to possess a 
more complicated molecule than any of them. It seems probable that 
an investigation into the relationship between these aconines could hardly 
fail to throw considerable light on the whole question of the aconite 
alkaloids, and when the relationship of the different aconitines to their 
corresponding aconines is definitely established, it is to be hoped that this 
investigation will be commenced. 

Aconitum rbtbrophyllun. 

The roots of this plant, which grows in the West Temperate 
Himalayas, and other Alpine and sub- Alpine regions of Northern India, 
are sold in the Indian basaars as atis or mUes, and are largely used for 
consumption as a vegetable or mild tonic. It is pleasantly bitter, and 
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non-toxic, and is regarded as a valuable mild antiperiodic, aphrodisiac, 
and tonicj checking diarrhoea.^* It has been long used in India on account 
of its medicinal value, but very little is known concerning the chemical 
constituents of the root. 

In 1873 BroughtoniA isolated an alkaloid from the roots of this plant, 
to which he gave the name atisine, and proposed for it the formula 
C4 (iH 74N906. The roots were exhausted with hot alcohol, and the extract, 
obtained by removal of the alcohol, dissolved in water. The aqueous 
solution was next rendered alkaline with sodium. hydroxide, and extracted 
with chloroform, which was then removed by distillation. The alkaloidal 
residue, after solution in dilute sulphuric acid, was decolourised by shaking 
with animal charcoal, and from this solution the alkaloia was obtained by 
the addition of potassium hydroxide, when it separated as a bulky white 
precipitate, which was purified by solution in ether, removal of the ether 
by disiillation, and dissolving the residue in dilute hydrochloric acid- 
The solution of the hydrochloride thus obtained was rendered alkaline 
by the addition of dilute aqueous ammonia, and the precipitated alkaloid 
collected and dried. 

The base, which melted completely at 85^, and like quinine is di-acid, 
was not obtained in the crystalline form, was soluble to a considerable 
extent in water, carbon bisulphide, and benzene, and formed a bulky 
hydrate, from which water separated at ** steam heat. ” 

The platinum salt was prepared by adding an aqueous solution of 
platinic chloride to a solution of the base in dilute hydrochloric acid. From 
analyses of this salt, which, however, were not recorded, the formula 
C46H74N1O6 for the base was deduced, which was confirmed by the 
amount of hydrochloric acid required to neutralise a known weight of the 
base. The sulphate and chloride were the only salts prepared in the 
crystalline condition, and no further details of this investigation have been 
published. 

In 1879, Waaowloz^? published a paper giving a detailed account of the 
pharmacognosy and histology of the root, and some account of its 
chemical constituents. Using a similar method of extraction to that em- 
ployed by Broughton, he found the roots to contain (i) a fat of soft consist- 
ence, probably a mixture of oleic, palmitic, and stearic glycerides ; (ii) 
aconitic acid ; (iii) an acid related to ordinary tannic acid ; (iv) cane 
sugar ; (v) vegetable mucilage ; (vi) pectous substance ; (vii) atisine, the 
alkaloid already observed by Broughton, and probably another uncrys- 
tallisable alkaloid ; (viii) starch. 

The aconitic acid was prepared by adding an aqueous solution of lead 
acetate to the aqueous extract obtained by dissolving the alcoholic residue 
in water, collecting the precipitated lead salt, and, after well washing, 
decomposing it by hydrogen sulphide. After removing the lead sulphide 
by filtration, the aqueous solution of the acid was shaken with ether, the 
ether removed by distillation, and the yellow crysuUine residue dissolved 
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in water» shaken with animal charcoal till decolourised, and the aqueous 
solution then set aside to crystallise, when an almost colourless crys- 
talline mass was obtained, very acid, bitter, and odourless, which melted 
with decomposition at 165®. After further purification from ether, the acid 
was analysed, and gave the following results 

Found. Calc, for aconitic acid. 

Carbon . . • 4r3J per cent. 41*38 per cent, 

hydrogen . . 3 *^* •• 3*45 »i 

The alkaloid itself was prepared by extracting with ether the 
filtrate from the precipitated lead salt, after removing the excess of lead 
acetate by hydrogen sulphide, and was purified by dccolourisatiun witl 
animal charcoal : after removing the ether by distillation, a white amor- 
phous mass was obtained, which, however, on exposure to air and light 
decomposed and became dark brown. The base did not crystallise from 
benzole, chloroform, carbon bisulphide, dilute or absolute alcohol. On 
analysis the following results were obtained 

Found. Calc, for C 4 «H 74 Nft 04 . 

Carbon • # 7t)75 per cent. per cent. 

Hydrogen • • lo'66 „ 10*30 „ 

The base dissolved freely in dilute alcohol, ether, benzene, but only 
slightly in water, and suffered decomposition by healing on a water 
bath. Only the hydrochloride hydrobromide, and hydriodide were ob- 
tained crystalline ; the nitrate, sulphate, and acetate being obtained 
amorphous. The hydriodide was prepared by adding potassio-mercunc 
iodide to a solution of a salt of atisine, washing the precipitate thus ob- 
tained, suspending it in water and decomposing by hydrogen sulphide, 
when, in addition to the mercuric sulphide, pearly crystals of atisine 
hydriodide separated. These are dissolved in boiling water, separated 
from the mercuric sulphide by filtration, and, on cooling, the pearly 
crystals are deposited. The mother liquor deposited crystals on cooling 
but at a certain point, when crystals were no longer formed and the 
presence of iodine could not be detected, there was still alkaloid in 
solution, since a precipitate was obtained on the addition of Mayer’s re- 
agent or phosphotungstic acid ; from this it was concluded that the 
root examined contained a second alkaloid, yielding an amorphous 
hydriodide. 

The crystalline hydriodide was purified by recrystallisation, and dis- 
solved in 318 parts of water at 20^ in 420 parts of 96 per cent, alcohol, 
but very slightly soluble ir alcohol. Analyses led to the formula 
N,04*H 1 4- H,0; the hydrobromide and hydrochloride having a similar 
constitution. 

In 1879^ Dr. 0. Aldsr Wright** read a short note before the British 
Pharmaceutical Conference, in which he proposed for atieane the formula 
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based on a single analysis of the amorphous aurichloride, 
which gave the following results 

Found, Calc, for CaaHsiNOg *HAuCl4. 
Carbon • • per cent. 38*82 per cent* 

Hydrogen . • 5*09 „ 470 „ 

Nitrogen , . „ 2*05 „ 

Gold • • 38*73 ff 28*82 

The work done by prewus chemists on atisine is thus both con- 
tradictory and incomplete, and in the present investigation it was endea- 
voured to make our knowledge of the alkaloid oi heterophyllum both 
satisfactory and complete. 

PART 11.— EXPERIMENTAL. 

Tbb Extraction of thb Alkaloid prom the Root and thb 
Preparation of pure Material. 

The solventsi previously used to extract the alkaloidal salts from the 
aconite roots, have been chiefly alcohol, acidified with i per cent, tartaric 
acid, or more recently amyl alcohol (steam-distilled fusel oil). 

Experiments were made on the extraction of the roots of heterophyllum 
using petroleum ether, alcohol, alcohol containing i percent, of tartaric 
acid, and fusel oH, but none of these solvents were found satisfactory. 

The powdered roots, moistened and mixed intimately with lime, and 
then dried, gave, when extracted bv percolation with petroleum ether, an 
extract, which, on evaporation, was found to contain no alkaloidal sub* 
stance. 

Alcohol or acidulated alcohol was found to exhaust the root quickly, 
but it extracted such a large quantity of colouring matter, resinous sub- 
stance, fat, etc., in addition to the alkaloid, that it was found exceedingly 
difficult to purify the alkaloid from these attendant impurities. In addition 
the alcohol has to be totally removed by distillation, and the residue then 
extracted by acidulated water, a process much more difficult to carry out 
and yielding less satisfactory results, than the shaking-out method used 
in the case of amyl alcohol, chloroform, or ether. 

Amyl alcohol, though not extracting so much colouring matter, was 
found to act so slowly that the bulk of the percolate obtained was quite 
unmanageable, and the time taken in completely extracting a quantity 
of the root rendered the use of this solvent unsatisfactory. 

Finally, after a number of experiments with different solvents had been 
made, it was found that the most satisfactory results were obtained by 
using a mixture of methyl and amyl alcohol, in the proportion of three 
volumes of meth>l alcohol to one volume of amyl alcohol, the com- 
mercial wood spirit and fusel oil being employed for this purpose. The 
advantages of this solvent for the extraction of the roots are (i) the 
roots are completely extracted in a very short time and the percolate does 
not contain very much colouring matteri resin, etc,, though more than 
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if am>l alcohol alone were used; Oi)thc percolate can be reduced to a 
low bulk without very much heating, as the methyl alcohol can be dis- 
tilled from the percolate in vacuo at a low temperature, thus preventing 
decomposition of the alkaloid by heat ; (iii) the alcoholic solution thus 
obtained (after distillation) deposits a large quantity of fat and colouring 
matter, from which the alcohol containing the alkaloid in solution can be 
separated by decantation. The alkaloid can then be extracted by shaking 
the alcoholic solution with one per cent, aqueous sulphuric acid, and follow- 
ing the methods described when amyl alcohol alone is used. This 
solvent, which has since been successfullv employed for the extraction of 
other species of aconite roots, possesses the advantages of both methyl [ 
and amyl alcohol with none of their attendant disadvantages. I 

About 6o pounds of the roots in fine powder were extracted by per- 
colation with a mixture of three volumes of wood spirit (methyl alcohol) 
to one volume of fusel oil (amyl alcohol), and the percolate obtained, 
which was of a dark brown colour, was distilled over a water bath, 
when most of the methyl alcohol together with a little amyl alcohol was 
removed. On standing, the alcoholic solution deposited a large quantity 
of very dark coloured fat, which was separated by decanting the clear 
liquid from the sediment. 

The alcoholic solution was then repeatedly shaken with one per cent, 
aqueous sulphuric acid till no more alkaloid was extracted, the acid 
liquid shaken twice with chloroform to remove amyl alcohol, and the solu- 
tion, after neutralisation, concentrated by evaporation on a water bath. 

The concentrated solution, which was a dark coloured liquid, was 
rendered alkaline by aqueous sodium hydroxide, and then repeatedly 
shaken with ether or chloroform till no appreciable amount of alkaloid was 
further extracted. It is not possible, however, by this method to extract 
the whole of the alkaloid from the aqueous liquid. 

The ethereal (or chloroformic) solution is washed once or twice with 
water and then distilled, and the residue dissolved in dilute sulphuric acid, 
using as small an excess as possible. The liquid thus obtained is dark 
brown in colour, and still contains, in addition to the alkaloidal salt a 
large quantity of resinous and colouring matter, and this prevents crys- 
tallisation when the solution is evaporated. 

These attendant impurities are best removed by fractional precipitation 
of the alkaloid with aqueous sodium hydroxide, the early fractions con- 
taining nearly the whole of the impurities, whilst the later' fractions 
consist of almost pure alkaloid. This fractionation is repeated several 
times till the acid solution of the alkaloid is colourless. The freshly pre- 
cipitated alkaloid is then, after filtration and washing, suspended in water 
and dissolved in exactly the right quantity of dilute hydrochloric acid, 
so that a neutral solution is obtained, and the solution of atisine hydro- 
chloride is then slowly evaporated on a water bath, when crystals sepa- 
rate on concentration. These are filtered off and re-crystallised once or 
twice from water, and finally from alcohol and ether, by solution in 
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alcohol and then adding ether till there is a faint permanent turbidity, 
and setting aside in a stoppered bottle. Fine needle-shaped crystals of 
the pure hydrochloride are thus obtained, which are collected and dried 
in the usual manner. 

For the extraction of the remaining traces of alkaloid in the different 
filtrates obtained during fractionation and in the mother liquor after 
extraction with ether, a different method is employed. 

The solution is rendered faintly acid, and then excess of potassio- 
mercuric iodide ( Mayer’s re-agent ) added. The precipitate is then 
thoroughly washed by decantation with water several times, and the 
precipitate suspended in water and decomposed by passing hydrogen 
sulphide through the mixture until the whole of thcVrecipitate is decom- 
posed. The mixture is filtered and the precipitate extracted b\ boiling 
water till no more is dissolved, and the aqueous extracts then mixed 
and allowed to cool. On standing, very faintly coloured crystals of 
a tisine h)driodide separate, which may be purified by recrystallisaiion 
from hot water. 

A few crystals can be obtained by concentrating the original filtrate, 
but owing to the sparing solubility of the salt in cold water nearly the whole 
18 obtained as above. 1 hus, the whole of the alkaloid is obtained as the 
crystalline hydrocblonde-~a salt freely soluble in water^and the hydno- 
dide, which is sparingly soluble m water. The amount of hydnodide 
contained in the mother liquoi is so atnall that it may he neglected 

The amount of alkaloid contained in the root is small, and a rough ex- 
periment showed that the amount of contained alkaloid is from o 2 to 0*3 
per cent., the total yield from the 60 pounds being thus about two ounces 
of pure hydnodide. 

No evidence was obtained during these experiments of the existence 
of any alkaloid other than atisine, 

Thb Prbparation and Idbntivication of Aconitic Acid 
FROM THB Root. 

Since the melting point of the acid obtained by Wasowicz did not 
agree with that recorded for aconitic acid by other observers, the acid was 
prepared from the root and its properties examined. 

The acid was isolated by a method similar to that adopted by Waso- 
wicz, described in Part I., by means of its lead salt and subsequent de- 
composition by hydrogen sulphide. It was purified by crystallisation from 
water till the melting point was constant, and as thus obtained was a white 
crystalline substance, very soluble in ether and water, which, dried at loo^ 
melted with effervescence and decomposition at 191*5^ corr. Aconitic acid 
melts with effervescence at 191^ undergoing decomposition into carbonic 
anhydride and itaconic acid. 

( The aqueous solution was very acid to test paper, and on the addition of 
silver nitrate in aqueous solution no precipitate was obtained, but after neu- 
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tralisation with ammonia, the addition of aqueous silver nitrate caused a 
white flocculent precipitate. 

The silver salt was prepared for analysis as follows *— the acid was neu» 
tralised with aqueous sodium hydroxide, and excess of silvernitrate add- 
ed, the precipitate collected, well washed with water, dried, and the 
amount of contained silver determined by ignition. 

0*0382 gram acid required for neutralisation 12*5 cc. — soda. 

0*0758 gram silver salt gave 0*0494 gram silver. 

Percentage of silver found 65*17. 

Calculated for aconitic acid, 13*1 cc. soda and 65*45 silver. 

20 

The acid is, therefore, aconitic acid. 


Atisinb. 

The base itself has only been obtained as a colourless varnish, which 
could not be obtained in the crystalline condition. It is prepared as 
follows !~the aqueous solution of a salt (preferably the hycirochloride) 
is rendered alkaline by the addition of aqueous sodium hydroxide, and the 
alkaloid, which is precipitated in white flocks, is extracted by shaking with 
ether. The ethereal solution is shaken with water till free from alkali, and 
then dried by agitation with calcium chloride, and distilled. 

The base is left as an amorphous, colourless varnish, which is slightly 
soluble in water, freely soluble in alcohol, ether, or chloroform, and 
insoluble in petroleum ether. It readily undergoes decomposition by heat, 
becoming brown in colour, and forming a resinous substance. Attempts 
were made to crystallise it by the spontaneous evaporation of ethereal and 
alcoholic solutions, and by the addition of petroleum ether to ethereal, al- 
coholic, or chloroformic solutions, but ail attempts failed to obtain it in the 
crystalline condition. 

It was of interest to observe the action of atisine in solution on a 
ray of plane polarised light, since all the salts examined were found to be 
dextrorotatory, and in the case of the other aconite alkaloids it has been 
observed that the base has an opposite sign of rotation to that of its salts. 

This was found to be the case with atisine, since a 6 per cent, alcoho- 
lic solution of the base was distinctly laevorotatory Owing to the fact 
that the determination had to be made with an amorphous base, not 
much reliance can be placed on the result obtained, which was as 
follows 

Observed angle » a [ig®] — a*64® (mean of 20 readings). 

Length of tube / — a decimetres. 

Concentration = e » 6*728 grams per 100 cc. 

IB —19*6^ 

It is thus laevoroutory to abont the same extent as the salts am dex- 
trorotatoryt 

A. 401.. 


The Agricultural 


i6 


ACONITUM 


heterophy] 


Hum. 


Oa Atisine* the Alkaloid of 


Atisine hydrochloride. 

This salt is prepared by dissolving the base in aqueous hydrochloric 
acid, a faint excess of the acid being used ; the solution is then concentrat- 
ed by standing in a vacuous desiccator or by evaporation on the water 
bath, when a mass of white needle-shaped crystals arc deposited. These 
may be purified by further crystallisation from water or from alcoholic 
solution, by the addition of ether, and allowing to stand in a stoppered 
bottle. 

The salt may also be obtained by passing hydrogen chloride through 
an ethereal solution of the base, when it is precipitated as a white amor- 
phous mass, which is then crystallised from alcoholand ether. 

As thus obtained, the pure hydrochloride occurs as transparent crys- 
tals, in the shape of long prisms, occurring singly or in rosettes. ^ 



Atisinb hydrochloride. 

The crystals are anhydrous, when heated at loo®— 130® for five hours 
suffering no loss of weight, are very soluble in water and alcohol, less so 
in benxene and acetone, sparingly soluble in dry chloroform and insoluble 
in ether and petroleum ether. 

When dried at 100® they melt with decomposition and effervescence 
about 296’ corr. 

An aqueous solution of the salt is dextrorotatory, two determinations 
of the specific rotatory power giving the following results 

(i) n[i9®] -1- o'6i® (mean of ao readings). / = a decimetres. 9 «■ 

1*691 grams per 100 cc. 

Whence [a]. «s + = + iS’os® 

(ii) 1^2 decimetres, c a i*ooa grams per 

100 cc. , ^ 

Whence [«]. = + 

Or the mean of the two determinations gives for 

atisine hydrochloride, [a]^ = -f 18*46®. 
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The chlorine, estimated in the usual manner by precipitation as silver 
chloride, gave 

0*1776 gram salt gave 0*0684 gram silver chlorides 
Chlorine = 9*53 per cent. 

The molecular weight of the ealt was determined by solution in glacial 
acetic acid and noting the depression of the freezing point. The results 
obtained were : — 

Weight of salt taken • = 0*1676 gram. 

Weight of solvent • . = 5*327 grams. 

Depression of freezing point = 0*34^ 

Whence M = e X ^ 

= 39 X = 360-8. 

0-34 

The molecular weight of atisine hydrochloride is, therefore, 360*8. 

AtISINE HYDROBROMtDB. 

This salt is prepared by dissolving the amorphous base in exactly the 
requisite quantity of aqueous hydrobromic acid, so that the resulting solu* 
tion is neutral ; the aqueous solution is then concentrated by slow evapo* 
ration on the water bath, with frequent stirring, when crystals of the hydro- 
bromide separate. 1 hese may be purified by recr>8tallisation from water 
or from alcohol and ether. As thus obtained, the pure hydrobromide 
occurs as transparent crystals, in the shape of long needles occurring 
singly or in rosettes. The crystals are anhydrous, when heated at 100^— 
120” for three hours suffering no loss of weight, are freely soluble in 
water and alcohol, less so in chloroformi but insoluble in ether. When 
dried at 100° they melt with effervescence and decomposition at 273* corr. 

An aqueous solution of the salt is dextrorotatory, a determination 
yielding the following results 

a [15*] = + 0*386®. / = 2 decimetres, e = 0*7915 gram per 100 cc. 

0*386 X 10 _ 


Whence (0)0= + "3— 


0*7915 


— + . 4 - 3 '’ 


AtISINR HYDRIODIDB. 

This salt could not be obtained by the action of aqueous hydriodic 
acid on the base, since iodine was liberated and a coloured substance 
— probably an iodo-derivative— formed. It is, however, very easily pre- 
pared by adding Mayer’s re-agent to a solution of a salt of the alkaloidi 
and treating the precipitate as before described. Atisine bydriodide is 
also precipitated by the addition of aqueous potassium iodide to a strong 
aqueous solution of an atisine salt. The bydriodide is best purified by 
dissolving in boiling watery when, on cooling, a plentiful supply of crystals 
is obtained. It may also be crystallised by the sponuneous evaporation 
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of an alcoholic solution, or by the addition of ether to a solution in 
alcohol. 



The crystals are transparent plates or tables, occur ing singly or in 
rosettes ; they are anhydrous, suffering no loss of weight when healed 
at 100®— 130® for four hours. The salt is very sparingly soluble in cold, 
more so in hot water, sparingly soluble in alcohol or acetone, and 
almost insoluble in chloroform, ether, petroleum ether, or benzene. 

A determination of the solubility of this salt in water gave the 
following results 

(i) 6*9924 grams of solution at 90® yielded *0926 gram salt. 

Hence 1*3 grams of salt dissolves in 100 grams of water at 90®^ 

(ii) 8*7992 grams of solution at 15® yielded *0182 gram salt. 

Hence 0*2 gram of salt dissolves in 100 grams of water at 150. 

The salt is thus much more soluble in hot than in cold water ; this 
affords a ready means of obtaining the salt in a pure condition. 

The pure salt dried at 100® melts with decomposition and effer- 
vescence at a79®— 280® corr. { 

An aqueous solution of the salt is dextrorotatory, but accurate deters 
minations of this constant were difficult, owing to the sparing solubility 
of the salt in water at the ordinary temperature 

(i) a (mean of lo readings ) == + 0*19^ at 19^ / — 4 decimetres 
e sst o'i8o8 gram per too cc. 

whence [a] d 19* * + 4 x o ' i to8 = + ’ 

(ii) a :s: -h o«i® at 19®. / ss 3 decimetres, c 0*174 gram, 

per 100 cc. 

Whence [a] d 19" • + 

X Since all the salts of atisine melt with decomposition at rathor high temper- 
atures, ver> slight variation in the method of taking the melting point causes an al- 
teration in the melting point recorded 3 all recorded in this paper are for the dried 
salt placed in a capillary tube, heated up slowly in a paraffin bath, with the thermo- 
meter immersed in the liquid to within about 10 millimetres of the actual metting 
poin^ As thus obtained the resulU are comparable with one anotberi whkb is all 
that IS requited for the purpose of puriffcation. 

A* 4^^* 
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These results are as near as can be expected when the small observed 
reading is considered, and their mean gives for 

atisine hjdriodide nt 19®, [« ] d = + 27'4®. 

The iodine was estimated in the usual manner by precipitation as sil* 
ver iodide : — 

(i) 0*1926 gram salt gave 0-097 gram silver iodide. 
lodine=:27*2l per cent 

(li) 0*0926 gram &.ilt gave 0*0462 gram silver iodide. | 

lodinc=27 02 per cent. 

(iii) 0*8272 gram salt gave 0*41 14 gram silver iodide. 

Iodines 26*8 7 per cent. 

(iv) 0*2636 gram salt gave 0*1312 gram silver iodide. 

Iodine=26‘89 per cent. 

Mean 0! four determinations : iodines26'9o per cent. 

The salt was also burnt in a current of oxygen over lead chromate 
with the following results 

(i) 0*1652 gram salt gave o*io86 gram H ,0 and 0*3468 gram CO,, 

Carbons 57*02 per cent. Hydrogen=7*3o per cent. 

(ii) 0*0914 gram salt gave 0*0598 gram H ,0 and 0*1904 gram CO,. 

Carbons=56'77 per cent. Hydrogens7'28 per cent. 

r Carbon =556-89 per cent. 

Mean of two determinations : < 

(. Hydrogen =7*29 per cent 

The nitrogen was estimated both by the soda lime and by the abso- 
lute methods, and yielded the following results:— 

0*2771 gram of salt yielded ammonia which required for neutralisa- 


tion 5*5i c c. N a cid. N=o*oo77i4 gram. 

10 

Percentage of nitrogen =22*78. 

Burnt in a Sprengel vacuum with powdered copper oxide, and, in one 
case, with a mixture of powdered lead chromate and copper oxide : — 
0*3753 gram salt gave 1 1 cc. moist nitrogen at 13' and 755*4 mm. 
Percentage of nitrogen=3*44. 

0*2756 gram salt gave 7*7 cc. moist nitrogen at 14® and 766*4 mm. 
Percentage of nitrogen=3*3f. 

0*3026 gram salt gave 8*5 cc. moist nitrogen at 18* and 764 mm. 
Percentage of nitrogen=s3*26. 

Mean of above four determinations : nitrogen&53-i9 per cent 
Burnt in an open tube in a current of CO„ and the gas collected ovdr 
aqueous potassium hydroxide 

0*1128 gram salt gave 6*4 cc. moist nitrogen at 17^ and 77^** 

Percentage of nitrogenss6*s5. 

o'®3 gram salt gave 13 cc. moist nitrogen at i8^ and 752 mal. 

Pmxentage of nitrogen=6*45. 
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0*2343 gram salt gave 13 cc. moist nitrogen at 15^ and 760 mm. 

Percentage of nitrogen=:6'50. 

Mean of above three determinations : nitrosfen=6'So per cent. 

The gas obtained in one of the last experiments was analysed, and 
found to contain no carbonic oxide or oxygen, and when exploded with 
oxygen and electrolytic gas (H and O) gave no contraction. These 
results are discussed in the consideration of the formula of the alkaloid. 


AtISINB NITRATB. 

This salt is best obtained by adding slight excess of aqueous silver 
nitrate to a hot aqueous solution of the pure hydriodjde, filtering off the 
precipitated silver iodide, removing the excess of silver nitrate, by adding 
a few drops of dilute aqueous hydrochloric acid, filtering off the precipi- 
tated silver chloride, neutralising the filtrate with dilute ammonia, and con- 
centrating the aqueous solution on the water bath. On cooling, the salt 
crystallises out in very well-defined plates of hexagonal shape. They are 
best purified by re-crystallising first from water, and then from alcohol 
and ether, by adding ether to an alcoholic solution of the salt till there is 
a permanent turbidity, and allowing it to stand in a stoppered bottle. 



Atisibb nitbatb. 


The crystals, which may occur singly or in rosettes, are anhydrous 
like the other salts of atisine, since they suffer no loss of weight when 
heated at 100"— ixo* for four hours. They are soluble in water, par. 
dcularly in hot water, fairly soluble in benzene and acetone, more so in al- 
cohol, sparingly soluble in chloroform, and insoluble in ether and petroleum 
Other. Dried at loo^ the salt melts sharply to a clear liquid without 
decomposition at 952* corr., effervescence with decomposition taking place 
Immediately afterwards. 

The salt in aqueous solution Is dextrorotatory, a determination giving 
the folipwing results 

a (mean of 10 readings) » +.0*58® at i8*. i = 2 decimetres, c a 


X'0255 grams per 100 cc. 

Whence [a}o (18®} as + 


o*s8 X 100 _ . 
1 0255 X 2 ^ 
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Burnt in a stream of oxygen over copper oxide the following results 
were obtained:— 

(1)0*1440 gram salt gave 01032 gram HgO and 0*3458 gram CO,. 

Carbon s 65*48 per cent. Hydrogen ^7*96 per cent. I 

(ii) 0*1820 gram salt gave 0*1302 gram H3O and 0*4368 gram CO,, j 
Carbon =65*43 per cent. H ydrogen ^=7*94 per cent. 

(111)0*138 gram salt gave 0*1032 gram H3O and 0 3294 gram COr 
C.^rbon = 65*14 per cent. Hydrogen = 8*26 per cent. 

(iv) 0*1322 gram salt gave 0*097 gram H ,0 and 0*3184 gram CO,> 
Carbon ^65*68 per cent. Hydrogen =^8*1 5 per cent. 

{ Carbon s= 6543 per cent. 
Hydrogen = 8*08 per cent. 

The nitrogen was estimated both by the soda lime and by the absolute 
methods, and yielded the following results 

0*1619 gram salt yielded ammonia which required for neutralisation 

5*5 cc. ^ acid. N =s *0077 gram. 

Percentage of nitrogen ee 4*8. 

Burnt in a Sprengel vacuum with powdered copper oxide and lead 
chromate : — 


Mean of four determinations ; 


0*1588 gram salt gave 9*5 cc. moist nitrogen at 13® and 761*5 mm. 
Percentage of nitrogen =7*08. 

Burnt in an open tube in a current of CO„ and the gas collected over 
aqueous potassium hydroxide 


0*1586 gram salt gave 12*8 CC. moist nitrogen at 18® and 760 mm. 

Percentage of nitrogen = 9*53. 

0*2058 gram salt gave 17*4 cc. moist nitrogen at 18* and 768*3 mm. 

Percentage of nitrogen 3 10*00. 

0*125 gram salt gave 11*5 cc. moist nitrogen at 16® and 757 mm. 

Percentage of nitrogen =b io’6. 

The gas obtained by the latter method was analysed, and found to 
contain no carbonic oxide or oxygen and, when mixed with oxygen and 
an electric spark passed, there was no contraction of volume. These results 
are discuss^ under the formula of atisine. 


AtISINK AURICHLORIDB, 

This salt was prepared by adding an aqueous solution of auric chlo- 
ride to an aqueous solution of atisine hydrochloride acidified with hydro- 
chloric acid, when a ydlow precipitate is formed, which, however, at once 
^ an oily clot. This, when washed with water and 
dried in vacuo, can be powdered, and is then a yellow amorphous powder 
which has, hitherto, resisted all attempts to obtain it in a crystalline con- 
dition. It is soluble In alcohol, sparingly soluble in chloroform, and 
Insoluble in ether and petroleum ether. 
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A specimen of the salt prepared as above, powdered, and dried in a 
vacuous desiccator over calcium chloride till of constant weight, gave the 
following figures on analysis 

0*0682 gram gold salt gave on ignition 0*0202 gram of gold. 

Gold sap 61 per cent. 

AtISINB PL4TINICHLORIDE. 

This sail was used by Broughton for the purpose of analysis, but 
Wasowioz was unable to obtain it. It is, however, easily prepared by 
adding an aqueous solution of platinic chloride to a stvsmg aqueous solu- 
tion of atisine hydrochloride acidified with hydrochloric acid. An almost 
white precipitate forms, which, on stirring vigorously, becomes crj^stalline 
and sinks to the bottom of the liquid. These crystals are washed with 
hot water and then dried. 

As thus obtained, atisine platinichloride is a crystalline powder of a 
yellow-brown colour, sparingly soluble in cold, more so in hot water, which, 
when dried at loo^ melts sharply with effervescence at 229° corr. 

The estimation of the platinum contained in the salt was carried out 
in the following manner, so as to recover the alkaloid. A weighed quan- 
tity of the salt is dissolved in hot water, and hydrogen sulphide passed 
through the solution to saturation : the precipitate and liquid is then 
boiled for some time, when the platinum sulphide separates as a dark 
brown precipitate, which is filtered off, dried, ignited, and the resulting 
platinum weighed. The filtrate on evaporation yields atisine hydro- 
chloride. 

0*0609 gram platinum salt, dried at 100^ till of constant weight, yielded 
0*011 gram platinum. Platinums 18 06 per cent. 

Tub Formula of Atisinb and its Salts. 

The physical characters of the alkaloid and its salts, above described, 
show clearly that it is identical with the atisine examined by Broughton 
and Wasowiox ; it is, therefore, proposed to retain the name atisine for the 
base. Three formulae for atisine must then be considered :-(i.) that 
proposed by Broughton and modified by Wasowior— C4«H„Nj04 ; (ii.) the 
formula corresponding to this, but of half the molecular weight-— 
CaH,yNO,-forthe analytical data would agree equally well for either 
formula, if the base be considered di-acid aa asserted by Broughton | (iij.) 
that proposed by Wright, based on a single analysis of the amorphous gold 
■alt—C«H|tNO,. The fiist of these formulas cannot be adopM, for the 
determination of the molecular weight of the hydrochloride, by RaoulPi 
method of the depression of the freesing point of the solvent, gave a raiolt 
closely approximating to half the calculated value. 

Calculated for C4|H;4N|04--7i8.— Found 324*3, 
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There remain then for considetation the formulx— 

C^HayNOa and C„Hj,NOa. 

The results of a large number of analyses of different salts of atisine 
show that the latter formula is the correct one, and was, in fact, deduced 
from the Bgures of analysis before the formula proposed by Wright was 
known to the author. 

The following table shows the calculated value for the two formulae 
and those found by experiment 


Analyses ot Atimke and its Salts. 



Calc, for 
CnHayNOs 

(babe). 

Found. 

Calc, for 

Salt analynd. 

Analyst 

Carbon , 
H>dro£fen 

Per cent 
70‘b8 
lo‘3o 

Per cent. 

7675 

lu'fie 

per cent. 
7 r 4 t 

0 09 

|||■| 

Wasowioz. 

Carbon , 
Hydiogen . 

Nitrogen , 

65*40 

9*00 

6-65 

05*43 

8*08 

7*08 

05*34 

7*92 

6 * 9 ^ 

Nitrate 

Jewett. 

Cafbun . . 

Hydiogen 
Nitrogen • 

Iodine • . 

5667 

7'8o 

3*8 

36*07 

56 89 
739 
3*19 
36*99 

50*29 

6*82 

3*99 

27*07 

Hydriodide 

Jowett. 

Chlorine . 
Molecular wt. 

8*95 

3 Q 5 4 

9*53 

360*8 

9’38 

777'4 

Hydrochloride 


Carbon • . 

Hydrogen 
Nitrogen • . 

Gold . . 

39'54 

5-44 

2*00 

38*04 
5*09 
3*05 
f 38*73 : 

1 29 * 01 1 

4*70 

2*05 

28*82 

Aurichloride 
(amoi phous) 


Platinum 

17*22 

i8*ti6 1 

17*78 

Platinichloride 

Jowett. 


The formula C„H,iNOa is, therefore, adopted for atisine, 

A difficulty w’as encountered in the estimation of the nitrogen conUined 
in the hydriodide and nitrate, similar to that met with in the case of 
aconitine.^* 

Burnt with copper oxide and lead chromate in a ebsed tube, which 
had been rendered vacuous by a Sprengel pump, and collecting the gas 
through the limb of the pump, results were obtained which agreed very 
closely with those calculated for a molecule containing one atom of 
nitrogen. The nitrogen contained in the hydriodide, estimated by the 
soda-live method, was also found to agree for this formula. 

When, however, the salts were mixed with copper oxide and burnt In 
a current of carbonb anhydride (by Dumas’ method), results were ob- 
tained which agreed better for a formula containing two atoms rather 
than one nitrogen atom. 

The gas did not explode when mixed with oxygen and sparked in the 
usual manner, and it was not possible, owing to the small quantity of gas 
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obtained, to analyse it by passing it over healed copper oxide, and noticing 
if there was any change of volume. These high results obtained must be 
due then to the presence of a gas other than nitrogen, and it is probable 
that this gas is methane, as in the case of aconitine, but this point was not 
further investigated* It is a curious coincidence that this same difficulty 
should be encountered in the case of atisine and aconitine, since in all other 
respects there seems to be no point of resemblance between the two 
alkaloids. 

The Action of Alkalies on Atisine. 

Most alkaloids, particularly the aconite alkaloids, undergo hydrolysis 
on treatment with alkali, yielding an acid or acids, occas^nally an alcohol 
and a new base. The action of alkali on atisine was therefore investigated 
and, though a base having properties distinct from atisine was formed, 
yet no acid, or any other product of the reaction could be detected. 

Several experiments were made, both in aqueous and alcoholic solution 
with negative results, and of these the following is a typical example. 
About 1*5 grams of pure atisine were dissolved in dilute sulphuric acid 
and pure aqueous sodium hydroxide added in excess. The mixture of the 
liquid and the dense white precipitate of atisine was then heated in a 
sealed lube at iao®-i30® for three hours. The liquid was then rendered 
neutral with aqueous sulphuric acid and distilled, when no distillate but 
water was obtained. 

The liquid was then rendered acid, and distilled into a known quantity 

of il aqueous sodium hydroxide. No acid distilled, as was proved by 
ao 

titration of the alkali in the distillate after the experiment. The acid 
liquid was then extracted by shaking with ether, but after removal of the 
ether by distillation no residue was obtained. The acid liquid was then 
rendered alkaline with pure sodium hydroxide, and a white precipitate 
was obtained, which, unlike atisine, was not at all bulky or flocculent. 
This was extracted by shaking with ether four or five times. The alkaline 
liquid, after neutralisation, was evaporated to dryness \ and the residue, on 
analysts, was found to consist of sodium sulphate* 

The base obtained, after removal of the ether by distillation, could not 
be obtained crystalline, and all efforts to crystallise the salts— *hydro« 
chloride, hydrobromide, hydriodide and nitrate— failed* 

The aurichloride was prepared by adding excess of aqueous auric- 
chloride to an acid solution of the hydrochloride of the base, when a pale 
yellow precipitate was obtained. This, when filtered off, yielded a 
yellow amorphous powder, which could not be crystallised* 

On analysis it gelded the following results 

o*toa6 gram gold salt, dried on a porous tile, gave, on ignition, 0*0292 
gram gold. Gold =528*4. c®nt. 

00904 gram gold salt dried in a vacuous desiccator over PaO|,till of 
constant weight, gave, on ignition, 0*0252 gram gold. 

Gold Bs 27*8 per cent. 
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0'054Q gram gold salt, dried in a desiccator for three months, gave, on 
ignition, 0*0151 gram gold. 

Gold = 27*55 per cent. 

0'i7i gram salt, dried in a desiccator till of constant weight, gave 
0*0784 gram HjO and 0*239 gfram COj. 

Carbon t= 38*01 per cent, nydrogcn=5*o8 per cent. 

In order to be certain that the salt was homogeneous, it was pre* 
cipitated in two fractions, and each fraction analysed. 

First fraction: — 


0*0588 gram salt gave on ignition 0*0165 gram of gold. 

Gold =28*06 per cent. 

Second fraction: — 

0*037 gram salt gave, on ignition, 0*0104 gram of gold. 

Gold=28*i per cent. 

The fractions were therefore identical, and the aurichloridc, though 
amorphous, i^as homogeneous. 

These hguies agree best for a base, whose formula is represented by 
the addition of the elements of water to alisine. 

Calc. for. 


Found. 

C„H„N0,*H,0*HAuCl4. 

Gold • , 27*9 per cent. • . • 28*08 per cent. 

Carbon • . 38*01 •, • . • 37*82 „ 

Hydrogen • S*o8 „ • • • • 4*87 „ 

Since no product of this reaction other than the new base could be 
detected, the action of alkali on atisine consists in the addition of the 
elements of water, a hydrate being formed, as in the case of strychnine. 

The platinum salt was also prepared in the usual manner, and is a 
pale yellow amorphous powder, insoluble in cold, sparingly soluble in hot 
water. It melts indefinitely about 236'’ corr. with effervescence and de- 
composition. When heated at 100® it undergoes no loss of weight, the 
re-action with alkali is, therefore, not one of simple hydration, but the 
change is one which occurs in the molecule itself. 

The platinum salt, on analysis, yielded the following resultsi— 

0*0536 gram platinum salt gave 0*0094 gram platinum. 

Platinum = 17*53 per cent. 

0*0928 gram platinum salt gave 0*0156 gram Pt. and 0*0672 AgCl. 
Platinum = 16*81 percent Chlorine = 17*88 per cent 

Calc, for 

Found. (CMH„N0,H,01HCl,PtCl4. 
Platinum « • 17*17 per cent 17*21 per cent 

Chlorine ■ • 17*91 » » 

Owing to the failure to obtain crystalline salts of this base, the pro- 
perties of the base and its salts could not be studied. 

Actios of Agios ok Axisiaa. 

Dllttic mineral acids were found to react with atisine in precisely tits 
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same manner as alkali* causing the addition of the elements of water* 
and resulting in the formation of a new base— atisine monohydrate. 

The pure base was dissolved in dilute sulphuric acid (lo per cent.) and 
heated in a sealed tube at 130 for five hours* and the base isolated in 
the same manner as described in the previous section. The platini* 
chloride agreed in all respects with that obtained by the action of alkali 
on the base, it melted at 234 corr.* and gave, on analysis 

0-0298 gram salt gave '0051 gram Pt. Platinum = 17*11 per cent. 
Calculated for (CjjHjxNOsHjO-HCl),, wt CI4 Platinum = 17*21 per rent. 


Action op Hydroqbn Iodidb on Atisive. 

In order to determine if any methoxyl groups were present in atisinc 
about -5 gram of the pure hydriodide was heated with fuming hydriodic 
acid (s. g. 1*7) for two hours, and the resulting vapours passed first over 
amorphous phosphorus and then through a solution of silver nitrate in 
aqueous alcohol. No precipitate was formed, and on further heating no 
precipitate was noticed. The base thus contains no methoxyl groups. 

Distillation of Atisinb with Soda Lime. 

A quantity of pare atisinc hydriodide was intimately mixed with pow- 
dered soda lime and then heated in a distilling flask. White fumes were 
given off, which condensed to a white substance, having the odour of a 
cresol. It was insoluble in cold water, slightly soluble in hot wateri 
and easily soluble in alcohol and ether. Its aqueous solution yielded a 
white precipitate with bromine water. Lack of material prevented fur* 
ther investigation of this substance. 

The result of this investigation shows that atisiiie does not present 
any analogies to the alkaloids of the other species of the aconites. The 
molecule is less complex and much more stable* not undergoing change 
by alkalies or acids, except the addition of the elements of water, from 
which it might be inferred that atisine is the anhydride of an alkaloid of 
the formula CuHitNOg* but further experiments on this point are 
required. 

Dr. Cash, F.R.8.f who kindly examined the physiological action of 
atisine nitrate, reports that in its action it somewhat resembles aconitine. 
Judging from the formula of aconine and atisine, however* there would 
seem to be no analogy between these two bases, for .aconine is CmH,; 
(OCH0)4*NOfl, whilst atisine monohydrato is CnH^NOo. 

Atisine thus seems to have no connection with the other aconite alka* 
bids, a fact which is rather unexpected* considering the connection which 
exists between the alkaloids of the other species of aconite. 

The material used in this Investigation was furnished by the Imperial 
Institute, and the enquiry has been conducted in the Research Labora- 
tory of the Pharmaceutical Society. In conclusion 1 desire to axpress 
my warmest thanks to Professor Dunstan both fer the suggeation which led 
to this research and for the kindly interest he has taken in the progress of 
the woik. 
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RECLAMATION of REH or USAR LAND. 

Report^ on ffsar Beserves in the North-West Provinoes, for the year I898"94 
by Mr. J. F. DUTHIE, Director, Botanical Department, Northern India. 


BEPORT ON THE USAR RESERVES IN THE ALI- 
GARH DISTRICT FOR THE YEAR 1898-94. 

1 visited Aligarh in February last and made a careful examination of 
the plots which have beei> under observation at the Chherat and Gursikran 
reserves since February i888. 

CHHERAT RESERVE. 

FM 9.— This plot which used to be almost bare is now nearly all 
covered with grass i the growth of dub grass and jamviar (Aadropogoa 
aonulatus) has increased. I 

PloC 4.—This was also a very bare plot in i888. The utar grass 
(SpprobOlils palUdos) has now extended over the eastern side. The patches 
ot dub and ddb (Eimgrostia cyaosvroides) have increased in size, and 
Jamvtar is plentiful on the raised portions. 

Plot tf.— Still rather bare, and the grass which does exist is thin. 

Plot 0.— Nearly all covered with grass. 

Plot 7-^Completely covered with the exception of two smaM patdies. 

Plot S.— The whole of this, excepting a few small spots, is covered 
with healthy uoar grass. A good deal of this grass was In a sickly condl- 
lion in i888. One patch surrounding a strip of dub grass was evidently 
injured by excessive moisture, the duh benefiting thereby. 

PM 9.— This plot is now completely clothed with grass which, 
however, is rather thin ina few places. 

• Delayed is p<ibli6Stioo.-Eo. 
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! Plot 10.-The pss covering is rather thin in this plot, due probabl^ 
to^g««ng The dead patches of grass have been repla^ ^ 

^***/i! The patch of duh on the south boundary line has dis 
appeared, but at the north end of the plot dub grass has “ 

aiderable quantity, also d&b, ® * appeared in con- 

S!! K”” P'** *>“ ™“ch extended. 

exS!?ed has. however. 

neSjbfw!'“°'““®'“*‘‘’‘'“®''®’’‘’^ increased, but the plot is still 

Plot W.— There is now very little usar grass in this'nloL Tl,Ar» 
some good patches of duh^ and some of dab the remainHpp f sv i 

Plot 2fl.— The growth of dub has much extended tk 

hasmostlydisappea,ed.owingtoexcessofwateratt?^^ “iT 

replaced by 6<i< grass sown artificially. been 

Plot 2S,“The greater portion of this ninr u . • 

A few good patches of d«i also occur. ^ * occupied by bat. 

Plot RA— This plot, which used to be almost bare i> ak,».f i. u 
covered now wth bat, thin usar grass and dub. ^ ^ ‘ 

Flat ^5.— Thinly covered with usar irrAM «R/k’ k u 
over what used to be bare eround. There j extended 

and ddh in the south-west corner. patches of dub 

Flat This plot is fairly well clothed now with healihir 
with the exception of a few bare places near the footoAth 
of dead grass has been replaS! ^ 

Plot «7.-Covered with healthy iwar ma«. 

FM 28.^The patches of rfa/have sS^d au. 
healthy. the mar gtms Is 

Fiot ^Pe— The bare patch recorded fn i Sffft tk* i 

Wotherbare patches have made their appearance in Ite 
The grass is still rather thin in the north-^ north-west corner. 

There is a fine patch of jauevar on the somi. ^ footpath. 

Ploe ««.-Thi. plot is ve^, iara alirfi 

Tw 2S ‘’“S"* 1!*^ • «ood dwf of th. 

water. W having been killed by too much 

^“■’^0 hare patch recorded in iflan • 
and the patchee of dead usar gran have beifleJlIS!®’**' grass 
Plo* rf«,-The patches of dead «». ^ . 

the growth of daA has spread. *^*** replaced, and 

Flct 7e"^Th6 dsftd oAtchM 
have h«nrepl«ied,andthe*4g„Jh£;*i^|^JJ; 
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jPM The patch of dead usar ^rass in the north-east corner has 
been replaced. The grass covering is rather thin in the neighbourhood of 
the water-hole. A clump of ddb has appeared on one side of this hole. leSi^ 

Plot 49o— The patch of dead usar grass in the south-east corner has 
been replaced. The upper portion of this plot is still rather thin and bare 
in places. 

Plot 50o— There are many bare places in this plot owing to the 
destruction of usar grass by water. Patches of dub and ddb have, however* 
appeared. 

GUE 8 IKBAN BESEBVE. 

Plot J.— The bare portion along the upper boundary line was caused 
by a deposit of reh salts washed down from the canal Rdjbahdr* which 
forms the northern boundary of plots i, 14, 15, 38 and 39. Thn other 
bare patches in this plot have been under observation since i888» and the 
measurements made from time to time show that the usar grass has been 
gradually encroaching over them. They are now completely covered with 
a thin coating of this grass. The water-hole Is very much as It was in 1888 
with a fringe of Cypemt (sedge) and dub grass round the edge. The large 
patch of dead usar grass has since been replaced by healthy growth. 

Plot The bare places are now all completely covert with a thin 
coating of grass. 

Plot 3 .— The bare patch at the upper right-hand comer, which in 1888 
was covered with a thick deposit of reh salts, Is now completely clothed with 
a thin coating of grass. Theother bare places have disappeared. A small 
spot with a rather thin coating of grass indicates the position of a large 
bare patch which formerly existed on the lower boundary line. The 
drainage depression is filled with Cyperus and dub and with scattered 
tufts of gdnddr grass (Antfaistiria prostata). 

Plot 4 .— A thinly covered spot on the upper boundary line is the only 
evidence of the large bare patch which existed here in 1888. The patch 
of dead usar g^ass has been replaced. The right-hand lower comer, 
formerly bare, is now entirely covered. 

Plot The bare patch in the right-hand upper corner is now all 
thinly covered with grass ; also the one on the left-hand boundary line. 

The grass in the left-hand lower comer is rather thin. 

Plot 6— The grass is rather thin in the left-hand upper comer, also in 
the right-hand lower comer. The large patches of dead usar grass have 
been replaced. The water-hole on the right-hand boundary line is edged 
with dub and gdnddr grass. 

Plot The bare patches are all covered, but the grass is still rather 
thin. The patches of have extended. The piece of raised ground 
on the upper boundary line is covered with Ur bushes surrounded by dub 
and ddb. 

Plot S.— The bare places are all covered. The gran is thin in the left- 
hand lower comer and along the lower boundary line. A large and lutu- 

R. 67-76. 


4 


Th§ Agrieuliura! 


RBH. 


Reclamation of Reh 


•10ABH 
ICTt 

Cfwilkraa 


riant patch of duh grass extends from the left-hand upper corner to- 
wards the centre of the lower boundary line, as in i888. The growth of 
ddh grass has spread very much in this plot 

P/ot R. — The white patch in centre of the plot which existed in 1888 
is now thinly covered with grass. 

Plot JO.— The greater portion of this plot was absolutely bare in 1888. 
A few bare places still exist, and the grass is rather thin here and there. 

Plot XI. — ^The bare portion of this plot has been much reduced. The 
two bare places close to the road are now covered. 

Plot W.— All the bare patches have disappeared. The grass is rather 
thin on the upper boundary line. The dub grass fringfiig the water-hole 
has spread considerably* Mixed with the dub are some clumps of gdnddr 
and janewr grasses. 

Plot Jt%— The bare places are all covered with a thin coating of grass. 

Plot Idf.— The two bare patches noticed in 1888 are now completely 


covered. 


Plot J6.— A small patch on the left boundary line, rather thinly covered 
with grass, is the only evidence of the bare places existing in 18S8. The 
patches of dead nsar grass have been replaced. 

Plot J 7 *"~Morethan half of this plot was absolutely bare and efflores- 
cent in 1888. It is now almost entirely covered with healthy usar grass. 

Plot 18 .— This plot was also very bare except the central portion* 
Only two small bare patches near the right-hand upper corner remain. 
The water-hole near the centre of the plot is filled with dub and gdnddr. 

riot 18 .— In 1888 this was the barest of all the plots. Its condition 
is now almost exactly the reverse, as the bare portion which remains is 
about equal in area to the grass-covered surface in 1888. The rectangular 
figure which occupies a portion of this plot and of Nos. ao, 23 and 24 repre- 
sents four plots enclosed within shallow (andi, and refers to some experi- 
ments carried out here previous to 1888. The raised banks forming the 
bands are now more or less clothed with dub grass. 

Plot 80 .— The usar grass has spread over the left-hand upper comer. 
There is still a certain amount of bare surface in this plot and the grass is 
rather thin towards the centre. 

PI08 81 .^ A bare white patch, noticed in 1888 at the right-hand lower 
comer, is now covered with a thin coating of grass. Along the upper 
boundary is a large strip of luxuriant dub grass, and there are several 
large patches of ddb grass which were not noticed in 1888. 

PI08 88.— No trace can now be seen of a large bare patch which was 
formerly noticed in the centre of this plot Another bare place in the left* 
hand upper corner is now covered with a thin coating of grass. Ddb grass 
has much extended over this plot 

Plol 88.— The left-hand lower comer, which used to be quite bare, 
is now covered with grass, and only a small bare patch remains in the right- 
hand upper comer. There are some clumps of bai grass ( Dlplachuo 
fuses ) at the upper portbn of this plot, and within the band. 
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Plot Contains at present a larger amount of bare efflorescent 
surface than any of the other plots, but less, however, than it did in i88S* 

Plot 05 .— All the bare patches are covered. There is an abundant 
growth of dub grass in the left-hand upper corner. The usar grass is 
rather thin near the centre of the plot. 

Plot 06 .— The growth of dub grass, shown in plot 25, has extended also 
into the lower portion of this plot. The bare place noticed in x888 at the 
right-hand lower corner is now entirely covered with healthy usar 
grass. Two bare patches on either side of the drain remain as they 
were. The ground below the kihar tree near the centre of t!ie plot has 
become rather bare. 

Plo^ 07*‘— The large bare patch noticed in 1888 near the road is now 
covered with a thin coating of usaf grass. There are two small bare 
patches in the left-hand lower corner, the one on the left-hand boundary 
line being evidently connected with the extensive bare piece of ground 
which used to exist in portions of plots 30 and 31. There is also a 
thinly covered spot on the right-hand boundary line which is an 
extension of the bare patch in the adjacent plot i6. 

Plot 06 «— The bare strips extending along the upper and left-hand 
boundary lines were caused by the washing down of reh salts from the 
bank of the Rdjbahdr, which extends along the northern boundary of 
this plot. The grass has now grown all over these strips, and there are 
now no traces left of the two bare patches which existed in 1888. The 
strip of dub grass near the centre of the plot has increased in sixe. 

Plot 00.— The growth ol dub grass has extended considerably westwards. 

Plot 66.— With the exception of a very small bare spot near the right- 
hand lower comer all the bare parts have been covered, and the patches 
of dead usar grass have been replaced by healthy growth. A large 
patch of ddb grass has made its appearance in the left-hand corner. 

Plot All bare places have been covered. One of them on the 
left-hand side of the road was in 1888 coated with a thick layer of 
powdery reh salts. The grass is rather thin in one place. A luxuriant 
growth of dub grass in the right-hand lower comer is extending. 

Plot 60 .— All bare patches have disappeared, and the dead usar 
grass has been replaced. The water-hole near the lower boundary line 
is now edged with gdnddr grass. 

Plot 66.— All bare places are now covered with grass. 

Plot 66.— The bare patches noticed in 188B are now all clothed with 
grass. The clumps of ddb grass are extending, owing to some new 
drainage channels made since x888. 


PBOPOSALS ^EQABDiyQ FUBTHEBOBSEBVAnpKa 
ON TUB VEGETATION OF THE EXPEBIMENTAL 

PLOTS. 

In my last report I mentioned that a large portion of the Jnst Buirvi, 
near Cawnpore, might be considered as practically reclaimed. I think^ 
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therefore^ that it will be unnecessary to continue the periodical obeervations 
regarding any further possible changes in the vegetation of the experiment- 
al plots of that reserve. TheCeHiRAT risbrvb I have always looked 
upon as being much less favourable for observing changes in the 
vegetation resulting from protection than that of Gursirran. A large 
portion of the ground occupied by the experimental plots is under water 
during the rainy season, and the amount of water which accumulates and 
remains stagnant varies according to the rainfall of each year. This causes 
a series of corresponding changes in the vegetation, which, to a great extent, 
interfere with those resulting from mere protection. 1 have also been 
informed by the Director of Land Records and Agricultu*^o that additional 
gracing ground is now required for the cattle attached to the Dairy Farm. 
1, therefore, propose that the periodical records of the condition of mar 
vegetation be confined to the experimental plots in the Gursikran reserve. 

The carrying out of this proposal need not interfere with any experi- 
ments which may be considered desirable In the way of tree-planting, and 
if it is decided to retain the Chherat reserve mainly for grasing purposes, a 
good deal could be done towards improving the herbage by periodical 
sowings of suitable grass seeds. In the case of one kind of grass called 
M (Oiplacluie fuaca), and alluded to in my notes on the experimental 
plots, considerable progress has already been made at Chherat towards 
extending its growth by means of artificial sowings. This is a very use- 
ful species for replacing the war grass (Spocobolds pallidns) on the low- 
lying portions, where water is liable to accumulate for any length of time. 
It is also a very nutritious grass and much liked by buffaloes. Within this 
reserve are other good fodder grasses, such as duh, jdnemar (Audropogon 
anonlatus), anjan (Ccnchnis penolaetifoniiis), gAnddr or mwri (Antliis- 
tiria prostata), etc., the seed of which could be utilized for extending their 
area on suitable spots. 


Conf, Agrteul 
tnral Udger, 
1898, Mos.lS, 
18 , Rages. 


THE BESULTS OF EECENT EXPEBIMENTS. 

2 , Biverm§and Experiment»^ln my report for 1892-93 I mention* 
ed thati at the suggestion of Mr. 0 . E. Qiadstone, Deputy Commissioner 
of UmbsUa, an experiment on a small scale was being tried at the 
Chherat reserve. A piece of typical uiar ground, close to the Dairy 
Farm, and measuring 3,500 square yards, was sdected. Over the surface 
of this plot a layer of pure rivci^and, 3 inches in thickness, was spread and 
ploughed in. This took place at the beginning of last cold weather. 
Although this top-dressing of sand cannot be expected to have had 
its full effect on the vegetation until after the rainy season is overt 
an appreciable difference was nevertheless noticeable, even in Febru- 
ary last, in the more vigorous growth of the grasses within the sand- 
covered plot compared with that of the surrounding ground. The 
Assistant Director of Agriculture, who has been good enough to 
superintend this experiment, calculates that the weight of sand required 
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to cover one acre, 3 inches thick, would equal 10400 mmundst and that 

the coat of carrying that amount from the nearest spot where river-sand * 

is procurable, oie., 14 miles, would come to R780. Owing to the charac* msatex^ 

teristic constitution of usar soil, in which clay, and not sand, forms the nffloati, 

medium through which the reh salts reach the surface of the ground, 1 

doubt if any large extent of usar land exists sufficiently near to places 

where river-sand is procurable. CuUtvatiffB 

2 - Sowings of Dhak (Butea frondosa)— ^The cultivation of this rseomead* 
tree, which is known to thrive in reh-infected soil, has not yet been 
attempted at any of the usar reserves on a scale sufficient to ensure P 
reasonable amount of success. The planting out of single specimens in 
isolated positions on an open usar plain is, 1 think, a mistake, not only 
in the case of the dhdk, but for any kind of tree or shrub which may be 
considered to have any chance of thriving on such land. The young 
plants require all the protection that can be given to them at the outset, 
and the most economical is that which they are able to give to each other. 

They should therefore be planted close together. 

With this view I would recommend that half an acre of land be selected 
either at the Chherat or Gursikran reserve and pegged off. After one or 
two ploughings dhdk seed should be sown broadcast, and, if possible, just 
before the regular rainy season commences. At the same time another 
batch of seed should be sown in a nursery, the soil of which has been 
previously prepared, for it is quite possible that the broadcast sowings 
may fail. Next year the seedlings resulting from either of these sowings 
should be transplanted close together into another prepared half acre, or 
into the same plot where the broadcast sowings were made, should the 
latter have failed. In any case the nurseries should be maintainedt so 
that a certain number of one-year old seedlings may be available every 
year for the permanent plantation. 

The following remarks by Dr. Yoeloker in his "Ftpoti on the 
Improvement of Indian Agriculture!* page 756, seem to call for some such 
action being taken 1— 

** Of the success which may be achieved by growing trees on salty land 
the instance of the Phagwara tahsil, in the KapurthaU State, given 
in Chapter V., paragraph 75, affords proof. The 9,000 acres taken up 
included 7,660 acres that were not fit for cultivation owing to the soil sswauiv 
being iiQpregnated with soda salts (ka/ar), asur land in fact; yet the 
dhik tree (Butea frondoaa) grows here capitally supplying 40,000 
maunds of fuel annually. The sale-proceeds from this and from gracing 
fees amount to R9,ooo per annum, with an expenditure of only 
R5io. The growing of dhdh has one great advantage, in that cattle, 
sheep, and goats will not touch the tree, and consequently grasiqgdoee 
not harm it. The growing of dhdk ought oertoinly to be much more 
extensively tried on near land, especially seeing what quantities of such 
land there is in the North-West Provinces alone. The experimenU 
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made up to now on ucat land have been directed mainly to enclosing 
and growing grass on it. I should like to see the growing of trees 
tried more extensively 

A Emperimenital euHivation of TamorfsAp,— In my last 
report I recommended that trial sowings should be made of certain 
kinds of tamarisk, vig., the frdsh tree (Tamarix articulau), and 
a bushy kind called jhan (T. gallica). They both appear to thrive well 
in a saline soil. The former is very common in the neighbourhood of 
Lahore, and in other parts of the Panjab ; and the bushy kind is 
abundant in the low-lying country about Delhi, where the soil is also 
impregnated with salts. I have been informed by the Assistant Director 
of Agriculture that 50 cuttings of the frdsh tree were obtained from the 
Panjab in August last, but owing to delay in transit the most of them 
had lost their vitality before they reached their destination. Seeds were 
also tried, but they failed to germinate. It is not stated in what manner 
the seeds were sown, whether broadcast or in nurseries, and as to the 
cuttings, supposing that they had all survived, the number was far too 
small for the production of any reliable results. I therefore recommend 
that the same method be adopted for the formation of tamarisk groves 
on usar land as has been proposed in the case of the dhdk tree. 
There ought to be no difficulty in raising a sufficient number of young 
plants to start with. TheyAaif, or shrubby kind, prefers damp low-lying 
ground, the plantation for it should, therefore, include land of this nature 
When once established it would spread of itself. 


[The following articles in the Dic/ionary may be consulted in 
connection with the protection and encouragement of the growth of 
indigenous vegetation on salt-impregnated soils and sand drifts 

Caltropis gigantea, Vol. //„ C. zgo. 

Sand-binding Plants, Vel. III., Part II., S, 774- 
Tamaslx, Vol. V. Part T. 5X-8x]t 
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[ Dictionary of Economic Preduett, Vol, L, A. 631.] 


SetuUi cf Examination of a Sample of Sisal Hemp fibre ai the Imperial 

Institute. 


The information which follows is given as a supplement to The 
AgHcutiUral Ledger Uo. t8 of i8g4 on AgftWO. 

In acknowledging receipt of a sample of the fibre of Agltwe 
rigfidH, Mill, tar, sisaUltikf submitted for opinion aS to quality by 
the Superintendent, Government Botanical Gardens, Sabaranpur, the 
Reporter wrote : — The sample of Sisal hemp seems brittle, short, 
and to have lost in strength during preparation. In the present state 
of the European demand this fibre would, it is feared, not fetch a very 
high price. Aloe, Sisal, and other allied fibres are a drug in the 
market.*' 

The ^quantity of fibre received was sntail, the produce of alb of 
green leaves only, but it was thought advisable to forward the 
sample to the Imperial Institute f(sr favour of experts* opinion and a 
commercial valnation. 

From informadon subsequently to hand from the Superintendent, 
Government Botanical Gardens, it appears that the plant has been 
under cultivation at Sabaranpur only a few years, and that probably | 
the Jeaves have not yet altained to maturity. 
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The matter \vas promptly dealt with by the 
Director who replied as follows : — 


Secretary and 


f^m Sir F. A. Abel, Bart., Secntary and Director, 

Imperial Institute^ London^ to George Watt, Esq., M.B., C.M., 
C.I.E,, Reporter on Economic Products to the Government of 
India, Calcutta, '^No, 560 — 6p, dated the S2th March iSp 6 , 

I have the honour to acknowledge the receipt of the sample of 
Sisal fibre advised in your letter dated 5th Februdry, 1896, The 
quantity sent weighs only la grammes and is insufficient for a com- 
plete chemical examination, but this will be carried out as far as is 
possible with the limited supply of material| and the results forwarded 
by next mail. 

The sample has been sent to two Experts, both of whom remark 
on the short staple of the fibre. For fibre of the length and quality 
of the sample, the present market price would be from £1^X0 £1$ 
per ton, at which rate a very large quantity could be sold. If, 
however, similar fibre could be obtained of greater length, the value 
would be considerably enhanced, and reach /“i 7 to / 18 per ton. 
Mr. C. E. Collyer, one of our Expert Referees for Fibres, is of 
opinion that a better material could be obtained, if attention were 
paid to the selection of plants for cultivation on suitable soil. 

Sir F. A. Abel kindly supplemented bis previous letter by 
another giving the results obtained from a chemical examinauon of 
the fibre. 

From Sir F. A, Abel, Bart , K,C.B., Secretary and Director, 
Imperial Institute, London, to George Watt, Esq., M.B., C.M., 
C.I.E., Reporter on Economic Products to the Government of 
India, Calcutta^No. dated the iBth March iBg 6 , 

Incontinuatinnof my letter, Flying Seal Series No. 8s, dated 
March isth, 1896,1 have the honour to forward the results obtained 
from the chemical examfnaUon of the sample of Sisal fibre. For 
purposes of comparison, the results which are given below are 
arranged side by side with those furnished by samples of Sisal from 
Trinidad and from the Bahamas respectively. The fibre suffers 
somewhat more in the hydrolytic processes than the other fibres, 
otherwise there is but little difference between them. . The quantity 
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Sisal Hemp Fibre at the Imperial Institute. 

t _ __ 

of fibre sent was insufficient to admit of the carrying out of the 
mercerising ” and ** acid purification processes 


Trinidad 

Sisal. 

Behemee 

Sieal. 

Indian 

Moisture, per cent. • 

ir6 

irS 

JI’2 

Ash, per cent. . • 

I 0 

44 

n 

Hydrolysis (a), loss per cent. 

117 

12'0 

134 

Hydrolysis (6), loss per cent. 

13*5 

|6‘1 

17*2 

Nitration, gain per cent. • 

32-9 

297 

JO 8 

Cellulose, per cent. • 

772 

75*9 

78-8 

Acid purification, loss per cent. 

x*o 

81 

... 

Mercerising, loss per cent. . 

8*9 

13-4 

• • 


These communicationsi were acknowledged by the Reporter m 
the following letter : — 

From George Watt, Esq , M.B„ C.M., C.I.E., Reporter on 
Economic Products to the Government of India ^ Calcutta^ to 
Sir F. a. Abel, Bart., K.C.B., Secretary and Director^ Im- 
perial Institute^ London^^No, i 2 % 6 — yd /IS,, dated the agth 
April i 8 g 6 , 

1 have the honour to acknowledge with thanks the receipt of 
your letters, Flying Seal Series, Nos. 79,* 8s, and 83, dated 4th, isthi 
and 18th March, 1896, respectively, on the subject of Agave 
rigida var, sisalana* 

In reply thereto 1 beg to state that a copy of the report kindly 
furnished by you has this day been forwarded to the Superintendent, 
Government Botanical Gardens, Saharanpur, from whom the fibre 
was received. I also propose to issue these letters as a fly leaf of 
additional information to our Agricultural Ledger on Agave. I 
would take this opportunity, however, to observe that in a communi- 
cation received from the Director of the Royal Botanic Gardens, 
Kew, a less sanguine view is taken of India's prospects in the 
Agave iibre supply than would seem justified by the valuations 
furnished by the fibre experts of the Imperial Institute. 


• Acknowledging receipt of iletter covering lempleof fibre and promising actioo 
on arrival of the Utter. 


G. I. C. P. 0 .-^No, 491 R. A.— so-ii-pe— aioo— S J. D*S. 
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(CATECHU, CUTCH, or KATH.) 
\P%eiionary of Economic ProdueiSt VoL /., A. 135 W*] 


The dyeing PROPERTIES of CATECHIN akd CATECHU-TANNIC 

ACID. 

By Professor J. J, Hummel and Mr. Reginald B. Brown. Contr^ution 
the Clothworhm* Research Lahoratory in the Dyeing Denanment of the 
Yorkshire College, Leeds, Reprinted from the Journal ^ ™ Society of 
Chemical Industry, No, 6, Vol, XV, 


The paper now reproduced is given in continuation of The Agrt- 
cultural Ledger No, 2 of i8g$ and No> 2 of iSg6, 

As will be seen it very greatly amplifies the information there set 
forth. 

The note may be fittingly introduced by the following letters worn 
the Secretaiy and Director, imperial Institute, by whom it has been 
obligingly furnished 

f^om S» Frederick A. Abel, Bart., K,C.B., F.RB., 

Director, Imperial Institute, to George Watt, Esq^ 

C.l.K, etc.. Reporter on Economic Products to the Government of 
India^ Indian Museum, No. t, Sudder Street, No. 

R334— I (F. S. S. No. 94), dated London, 28th July 1896. 

I have the pleasure to forward herewith, for the information of y<mr 
Department, two copies of a paper on the Dyeing Properties of Cate- 
chin and Catechu-Tannic Add, which has bc« communicated to 
the Socretv of Chemical Industry by Professor Hummel and Mr. 
Reginald Brown, the material for tnese researches having been 
supplied through the Imperial Institute by the Indian Government. 


Anyone who has studied the literatune having reference to theuplica- 
tlon ct catechu, must have been struck by the fact that vot contiMictow 
stateiRen^ ppvasat in teat-books as to which of the two chw constituents 
of this dyoAvitt plays the more important part In the dyeing process 
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Dyeing^ Piopertiet of Catechin 

This uncertainty led us to make experiments on the subject, especially as 
we had at command a sufficient quantity of pure catechin, which had been 

n ared in the Research Laboratory of the Dyeing Department, by Mr. A. 

erkin and Dr. Setzer. Moreover, a number of samples of various 
Indian cutches had been received for examination from the Impenal 
Institute, and it was thought that the investigation of the dyeing proper- 
ties of these samples and of the constituents of catechu in their pure 
condition might suitably be undertaken at the same time 

The authors of many text-books appear to have derived their informa- 
tion from an earlier source, for we find the same statements couched in 
identical language in several works, while in no case are the actual experi- 
ments described on which the conclusions are based. All agree in describ- 
ing catechu as containing (i) a colourless crystal lisab^ body insoluble 
in cold water, winch is called catechin or catcchuic acid ;(2)a substance of 
the nature of tannin, perfectly soluble in cold water, and known as 
catechu-tannic, or mimotannic acid ; and ('t) other substances possessing 
a brown colour, and probrbly formed by the oxidation of one or both the 
preceding bodies, tg rubimc and japonic acids. Here agreement ends 
and as regards the usefulness of these substances in dyeing, a variety of 
views are expressed Kurrer (1B48) states that the portion of catechu pos- 
sessing dyeing properties is the catechin which, on oxidation, forms japonic 
acid, and that the catechu-tannic acid is without any influence on the 
production the colour, since catechu from wb.ch all the catechu-tannic 
acid has been removed retains its dyemg properties unimpaired. The 
same statement, that catechin plays the chief part when catechu is 
employed in dyeing, IS also made by Bohetzenberger Fol. {187a), 

Crookes {1874), Blnger (187$), and others On the other hand, the claims 
of catechu-tannic acid to be the useful constituent for the dyer are upheld 
by 8aoo (/fid/) and Y. Joolet (/fi7p), while Napier {and Ed,f 1875), Qirarden, 
and Grace Calvert (/fi;fi> ascribe the dyeing properties of catechu to both 
constituents 

In view of these contradictions, we decided to make dyeing experiments 
with the pure substances, having regard onlv to the application of catechu 
in the eyeing of cotton. The crystallised and colourless catechin prepared 
in the Research Laboratory was considered to be absolutely pure, and the 
catechu- tannic acid employed, obtained from the firm of L Merok, 
of Darmstadt, though not absolutely pure, having a pale yellowish-brown 
colour, seemed to be sufficiently pure for the present purpose. In the first 
instance we merely compared the dyeing properties of these two products 
with each other, and at the same time with those of commercial Gambler 
and '* Bull-cutch/’ as representing two widely different varieties of catechu. 
In the course of the experiments, however, further points of interest arose^ 
notably the function of copper sulphate in the dyeing process. 

In the ordinary method of dyeing cutch-brown on cotton, the material is 
steeped in a hot solution of catechu containing a small addition of copper 
sulphate, and subsequentlv allowed to remain in the batlj as it cools. 
Without washing it is then treated in a boiling bath containing potas- 
sium bichromate, and for deep shades the dyeing and chroming operations 
are repeated. Otir first experiments were carried out accormng to this 

S rocesx, and were conductea as follows 0*5 grm. of each substance waa 
issolved in distilled water, and the solution, with or without the addition 
of copper sulphate, diluted to co c.c. In this solution a piece of cotten 
cloth 3ixai in. in size, and weighing o*^ grms., was boiled for one 
hour, and allowed to steep for one hour in the cooling liquor, then 
squeezed, and saddened ^ in a bath containing 2 grms. KiCriO* per 
litre for 10 minutes at the boil. During these operations the bmling 
liquors were maint.4ined at a constant level With half of each f»attern 
the dyeing and saddening processes were repeated. 
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were a)ed simultaneou ly according to the above method, with the addi- ^ 

tion of o 05 grm. CuS04toeach solution. On comparing the results it 
was seen mat the shades g'ver. bv catechin and Gambier were similar 
and much paler than those obtained from catechu-tannic acid and Bull- 
cutch, which were also similar to each other. The inferences to be 
drawn from this experiment are (1) that both catechu-tannic acid and 
catechin possess dyeing properties, but the former to a much greater degiee 
than the Wter ; (2) that Gambier beha\es in dyeing exactly like catechin, 
while Bull-cutch bch wes like catechu-tannic acid. The repetition (if the 
d\eing and saddening operations very greatly increase* the depth of 
colour i in fact, only in this way is it possible, according to our experi- 
ments, to obtain very full brown shades, an increase in the concentration 
of thecutch bath not sufficing for this puipose. It may be noted in pass- 
ing that catechin dyed twice gives a very similar shade to catechu- tannic 
acid dyed once. 

Experiment 2. — A repetit'on of Experiment i was made, omitting the 
addition of copper sulphate to the dye baths. A similar comparative B 
result was obtained, but all the shades were much lighter than in the first 
experiment. In this trial IBulUcutch dyed a deeper colour than an equal 
weight of catechu-tannic acid, and since it is of course impossible that the 
commercial product can be stronger in actual colouring power, so far as 
this is due to catechu-tannic acid, than the pure substance itself, this 
greater depth of shacle might seem to be due to the presence in the culch 
of small quantities of other colouring matters. The varying tones of 
brown obtained from diflerent cutches might also be accounted for in thin 
way. Having regard, however, to the face that when dyeing with the 
addition of CUSO4 (in Experiment 1 ). the depth of colour produced by 
catechu-tannic acid U slightly greater than that given by cutch,it is pos- 
sible, and appears to us more probably correct, that the greater colouring 
power of the cutch in this experiment is due to its containing certain soluble 
oxidation products intermediate between catechu-tannic acid and the 
insoluble brown colouring matter as fixed on the fibre. 

It was noticed that catechin with copper sulphate produced a colour 
equal in depth to that given by catechu-tannic acid without this addition. 

It is therefore possible, as suggested by Nuubauer (t8^6) that under the 
oxidising influence of copper sulphate catechin is converted into catechu- 
tannic acid, and since tne experiments show that the latter when dyed 
with the addition of copper sulphate yields a darker colour than without, 
it would appear as if catechu-tannic acid formed an intermediate pr> duct 
between catechin and the ultimate brown substance fixed upon the dyed 
cotton. 

Experiments 3 to 6 were made with the c^ject of ascertaining to what Third to Sixth 
extent each step in the process contributes to the final depth of colour BxporimoDU. 
when dveing with the pure colouring principles with and without copper 
■ulphatl. In each case one pattern was dyed for an houi at the beit, 
a aecond was allowed to cool in the bath, and with the third and fourth 
patterns the operations were repeated twice and thriie respectively. The 
patterns showed that the increase in depth due to steeping in the cooling 
liquor is very marked in the case of catechu-tannic acid but very slight 
w'th catechu ; the latter is at once precipitated on cooling, ana fui tner 
absorption of It by the fibre is thus prevented. Catechin dyed without 
copp^ sulphate yields onlv a very pale brown, even after three times 
dyeing and saddening I after the first saddening the cotton has mt rely 
acquired a dull yellow tint, and it is pnssble that the colour resulting 
from repetition of the dyeing proceM may be due to catechin becomihg 
partially changed in tfie dye-bath to catechu-tannic acid by atmt spheric 
oxidation. In the case uf catechin it is also noticed that the cflect of 
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chroming at each stage uf the pnicess is to make the colour much yellower 
end only very slightly deeper $ the increased depth of colour due to 
repetition of the operations is therefore acquired during dyeing and not In 
the saddening bath. With catechu-tannic acid the exact .contrary is 
the case, an added dyeing operation merely makes the brown yelloaer in 
tone and very little fuller, while on saddening a great increase in depth 
results. It would seem therefore that the colouring matter in the form 
of catechu-tannic acid, which may provisionally be regarded as the more 
highly oxidised condition, is more sensitive to the further influence of oxi- 
dising agents, , K,Cr,Of, than when it is in the form of catechin. 

It may be further n Jted than the results of these trials corrobo"ate 
those of Experiments i and 2, the shades obtained by thejjse of catechin 
with the addition of copper sulphate, and catechu-tannic acid without this 
addition, are similar m deptn, but the browns from catechin are redder 
before saddening and yellower after saddening than those from catechu- 
tannic acid. 

Expirimtni 7.— Catechu-tannic acid and commercial Bull-cutch were 
dyed in the cold for periods of 1 and 16 hours without the addition of 
CtiS04 : it was here sought in It-ed to apply catechu-tannic acid to cotton 
under the conditions found most favourable in the case of tannic acid. 
On comparing the patterns with those of Experiment 2, which were 
dyed at the boil, it was seen that the shades aiftered little from each 
other. This result was by no means unlooked for since in the absence 
of CUSO4 one would naturally expect that only the soluble catechu- 
tannic acid would be utilised. By allowing the patterns to steep in the 
dye-bath overnight, instead of for one hour only, a slight increase in depth 
results, and here again it is possible that atmospheric oxygen during the 
prolonged operation acts like the copper sulphate of the ordinary process. 

Experiment 5 .— Patterns were dyed under exactly the same conditions 
as in Experiment 7, but with the addition of CUSO4 to each dye-bath. 
Here no improvement is shown on prolonging the dyeing operation 
beyond one hour, all possible oxidation in the dye-bath being apparently 
effected by the CUSO4 during the first hour. On comparing the dye 1 
patterns with those obtained in Experiment x, dyeing at the boil, very 
little difference in depth of colour was noticed in the case of catechu-tannic 
acid, but with Bull-cutch which, of c lurse, contains both catechin afid 
catechu-tannic acid, the patterns dyed at the boil were considerably the 
deeper. This fact again indicate* that in the presence of CUSO4 
constituents of the cutch take part in the dyeing process. 

Experiment 9. -It was thought possible that the greatly increased 
depth of colour caused by a repetition of the dyeing process a as due to 
the attraction of further colouring matter by the chromic oxide fixed 
upon the cotton along w'ith the colouring matter after once dyeing. In 
order to ascertain whether cotton mordanted with chromic oxide attracts 
the colouring matters of catechu, a piece of cotton was mordanted with 
chromium and divided into portions of the same siie as thdiie used in 
prevlops trials. These wet e ay ed with caiechin and catechu-tannic acid 
and saddened with KyCr^Oy ; the colours obtained in this trial were in 
both cases considerably deeper than those dyed on unmordanted cotton ; 
the explanation suggested may therefore be the true one. With regard 
. to the use of mord.ints in conjunction with cutechu, it was found that 
‘ with aluminium mordants pure catechin dyes a dull light brown, andwilh 
Irpn mordants a more purplish brown, both colours becoming much 



the former changing to a full red*brown, the latter to a j^wtsMrosm 
of medium depth. ’ 
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There Btill remained to be considered the action of the copper sulphate 
in the dye-bath. If the idea is correct that it brings about the conversion 
of catecnin into catechu-tannic acid, the question naturally arises : Is this 
change effected by virtue of the oxidising properties of copper sulphate, 
or is the presence of a metallic mordant in the dye-bath an essential 
feature of the operation? lo solve this question, as far as it can be 
solved by dyeing experiments, it was necessary to dye with the addition 
of various substitutes for copper sulphate, some of which resembled this 
salt in containing a metal, others in possessing oxidising properties, 
and to compare the patterns so dyed with those dyed without addition 
and with the addition of copper sulphate. In choosing oxidising agents 
for this purpose, K,Cr,0* and feme salts weie necessarily excluded, 
since they precipitate catecnin in the dye-bath. According to the result 
of the experiments, which were made with Gambler, tne substitutes 
emplayed may be divided into three groups : 

(1) Substitutes which yield no useful result, the resulting colour being 
little or no deeper than when dyed without addition. In this group are 
comprised chrome alum, aluminium sulphate, zinc sulphate^ sulphuric 
acid, and sodium carbonate. 

(2) Substitutes causing an increased depth of shade, but giving a duller 
and yellower shade of bi own than that obtained with the use of copper 
sulphate. These additions were ferrous sulphate and potassium perman- 
ganate with sulphuric acid. 

(3) The colour is somewhat similar in depth and tone to that given by 
dyeing with the addition of copper sulphate. Ihis was the case with 
hydrogen peroxide only. 

We may therefoie conclude from these results that copper sulphate is 
mainly usetul on account of its oxidii^ing properties, which, however, are j 
not active enough under the conditions of the dye-bath to precipitate the 
solution. Non-oxidising metallic salts have little or no influence upon 
the shade, with the exception of ferrous sulphate, which resembles potas- 
sium permanganate in causing the production of a deep dull brown of a 
yellowish tone, a result probably due to a mordanting action of the iron 
and manganese respectively. Since, however, the pattern dyed with 
the addition of ferrous sulphate is lighter than the one obtained by the 
use of permanganate, the oxidising property of the latter is apparently 
not witnout influence on the depth of colour. The change in the aye-bath 
to which the increased depth is due is not brought sbout by either acid 
or alkali, and the only u^ul substitute for copper sulphate among those 
we have tried is peroxide of hydrogen, which, however, gives a shade some- 
what lighter ana redder in tone than is obtained by the use of copper sul- 
phate. It has already been conjectured that in certain cates the ox)gen 
of the air may act in the same way as the CuSO^ although by reason of 
the alow action of the air the use of CUSO4 could never be superseded in 
practice by atmospheric oxidation, at any rate, so far as dyeing with 
catechu^ concerned. 

A Anal experiment was now made to compare the effects of applying 
the copper sulphate and catechin simultaneously and suceessivety, fend 
foi this purjpose one piece of cotton was treated successively in separate 
bathg with CUSO4 and catechu, with a second pattev-n this order of opera- 
tions was reverseci, while two others were dyed at the same time with cutch 
alone, and cutch + CUSO4 respectively 1 naif of each pattern being after- 
wards saddened with On examining the patterns it was seen 

that the cotton treated with C11SO4 and then with catechu was similtr 
before and after saddening to that dyed without addition. As we ex- 
pected, the priitminary bmling with CUSO4 had no effect On now com- 
paring the results of applying the copper sulphate in the same bath as 
the cutcb and lubsequently to it, the former pattern waa found to be 
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much the deeper, and hence we conclude that the function of copper 
sulphate is to convert the colouring matter into som.^ form in which it is 
most readily attracted by the cotton, and for this purpose it must be 
added to the actual dye-bath 

The conclusions to be drawn from our experiments may now he briefly 
summarised as follows ; — In d\eing cotton with catechu the catechin and 
catcchu-tannic acid both contribute to the product<on of the colour, the 
tinctorial power of catechu-tannic acid exceeding that of catechin. It is 
very probable that in the dye-bath catechin is converted into catechu- 
tannic acid by the action of CuSu^, and it is therefore clear that a two- 
fold oxidation is necessary, the addition to the d)e bath of a small quan- 
tity of some oxidising agent, e,g , CuSO^, which does not cj^use precipitation 
of the colouring mntter, and a subbequent oxidation in a separate bath with 
p itassmm bichromate. Having regard to these facts, our experiments 
show that the practical method of oyeing with catechu, vt«., at the boil 
and with the addition of CuSO., is perfectly justified, for although the 
final product of the oxidation of catechin is the insoluble brown substance 
provisionally termed japonic acid, it does not appear that the oxidising 
action of the copper sulphate is energetic enough to produce this substance, 
already in the dye-bath. Had this been the case, the use of copper sul- 
phate in the dye-bath would have been injurious- '1 he final and complete 
oxidation to insoluble japonic acid is reserved for the subsequent action 
of the bichromate of potash. 

In examining the dyeing properties of the 29 samples of Indian cutch 
received from the Imperial Institute, it became evident that the differences 
observed in the dyed patterns corresponaed to a certain extent to the 
differences shown by catechin and catechu-tannic acid in the foregoing 
experiments. The cutch samples were compared in the following manner t— • 
10 grmi. of each sample were extracted with water at 80^—90^ C. for one 
hour, I ^m. CuSO^ added, and a piece of cotton cloth weighing 10 grms. 
entered into the bath. The above temperature was maintained with con- 
stant level for one hour, and the cotton allowed to cool for four hours in the 
liijuor $ at the end of this period one-third of the pattern was retained 
without further treatment, the remainder saddened for 10 minutes at the 
boil in a bath containing a grms. KgCr.O* per litre. At this stage another 
portion of the pattern was retained, and the remaining third of the original 
piece was subjected to a repetition of the dyeing and saddening opera- 
tions. 

Judged according to their dyeing properties, the various samples of 
cutch examined naturally divide themselves into the following three 
groups 

I. Cutches which, by the simple treatment of cotton in their decoctions 
at a high temperature, with the addition of copper sulphate, impart a more 
or less yellowish-brown and somewhat pale colour to the cotton, not matt^ 
riaUy aff$et$<i or darkemoi by subsequent boiling with bichromate of 
botash, thus showing that little of the colouring principle of thb catechu 
has been attracted by the cotton. If the two operations are repeated, these 
cutches give yellowish-browns possessing only a moderate depth of colour. 

II. Cutches which in the first process stain the cotton a ledd sh- or 
orange-brown colour much fuller than that given by the members-of 
'Group 1, and which by chroming are rende^^cd distinctly redder and 
darker indication that the cotton has taken up a much larger quantity 

the colouring principle than in the case of cutches Monging to 
Group 1. By repeating the operations of stuffing and ** saddening ** 
the cutches of this group give a full rich reddish-brown dye much deeper 
than that given by the members of Group I. These cutches are apparently 
of the best quality for the purpose of cotton dyeing. 

HI. Cutches which in tie first process give a comparatively pale 
yellowish-cinnamon colour, which is rradened by chroming. By repeating 
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the operations of " stuffing *’ and ** saddening ’* these cutches give reddish* 
browns, having little depth or body of colour. 

On examination it would nppear that the first group includes cutches 
Nos. I — 8 (sec table below) all of which are of a somewhat pale browntsh- 
grey internally, and show an earthy fracture Nos. 9—19 may be 
reckoned as belonging to the same group, although they are dark brown 
in colour, show a lustrous fracture, and dye a somewhat redder shade of 
brown than the foregoing. From their appearance these cutches consist 
vary largely of catechin. 

The second group comprises Nos. 14^25, all of which are dark brown 
in colour, and nave a lustrous fracture. These cutches being much 
more soluble in cold water than those of Group I, and g*'ving darker 
colours, no doubt consist very largely of catechu-tannic acid. The third 
group includes the Gambier catechus, Nos» 26—28, which have a pale 
colour and earthy fiacturc, appearing to consist essentially of catechin. 

In the table below, cutches Nos. 1—12 are arranged according to the 
shade given in dyeing cotton, No. 1 giving the yellowest brown, No. 12 
the reddest shade. 

Cutches Nos. 14—25 are arranged in order of depth of colour. No. 14 
being the darkest and No. 25 the palest, though still a good colour. | 

Of cutches Nos. 26—28, the first mentioned gives the deepest colour. 

Sample No. 13 gives only a grey stain and is evidently not catechu, I 
but, as stated on the label, an imitation, and appears to consist chiefly of 
mineral matter. 

No 29, which is not intended for dyeing, has similar properties t'> 
Nos 26—28, but gives a much paler colour of comparatively little value. 

For the purpose of comparison, cotton patterns were also dyed with 
the two following samples of culch at present in the market 

X. — This quality, which is said to represent the best in the 

market, has the form of large ii regular blocks of a dark-brown colour and 
lustrous fracture. 

Mangt ove cufe/t.— This variety of cutch, which is probably derived 
from Cerfops candolleana, forms a very dark reddish-brown resinous mass, 
having considerable lustre, and being almost entirely soluble In cold 
water. ... 

When dyeing with Bull-cutch the cotton is stained in the first opera- 
tion a pale yellowish-brown, somewhat similar to that given by the 
members of Giroup I., but by chroming it became much darker and redder, 
behaving, therefore, like those of Gioup 11 . By repeating the stuffing 
and saddening operations a very full reddish-brown dye is obtained. 
The Mangrove cutch behaved during the dyeing process very similarly 
to the Bull-cutch, the chief difference being that in the first operation the 
cotton is stained a very much redder shade than that given by any other 
cutch examined. These dyeing experiments show that the Bull and 
Mangrove cutches may be considered as belonging to Gioup II. — inde^ 
they ma^ be placed at the head of this class, since after twice dyeing they 
give much darker colours than any of the rest. 

On comparing the results obtained from the various catechus with 
those given by catechin and catechu-tannic acid it was seen that those 
eatechus which are brown in colour, lustrous, and more soluble in water 
behave in dyeing like cateehu-tannic acid, while those which are paler in 
colour, with eaithy fracture and less soluble, behave like catechin, of 
which thev probably largely consist. Since catechu-tannic ack' pcaseises 
greater colouring power Uian catechin, it is evident that the cutches which 
are more lustrous, more soluble, «ind richer in catechu*tannic acid are the 
most valuable for the purpose of dyeing cotton. 
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Colour. 

Doll pinkisli-lawB • 

inuide, dull piukisli- 
fuwn; outride dark 
brown. 

Similar to No. i • • 

Similar to No. a • 

Similar to No. i • 

Dark brown or fawn 

Outride dark brown ; 
inside paler. 

Similar to No. 7 • 

Reddish brown throopb- 
out with hare and 
there darker spots. 

Ootsida light earthy 
brown ; inside veiy 
dark brown. 

Form. 

Small paste-like pieces, 
flat on one side. 

Small irrmlar or lec- 
tangalar blocks. 

Similar to No. I • • 

Similar to No. a . • 

Similar to No. 1 • 

Small pieces like coarse 
grarel. 

Irregular lumps as if 
poruons of slabs. 

Similar to No, 7 . 

Reclaagolar slabs 6 k 3 
ins., wrapped ia leares. 

Irregular lumps • • 
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These notes must be regarded as a very partial inquiry into the appli- 
cation of catechu in dyeing, since we have entirely omitted any reference 
to the details connected with the use of potassium bichromate as the 
saddening agent, but this, and other points of interest concerning the use 
of catechu, we may possibly refer to in a future communication to this 
Society. 
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With regard to the composition of Indian samples of cutchi 
reference may be made to The Agricultural Ledger rh. / of 
Analyses of two varieties of catechu, s6 and 29 in the foregoing list, 
were made by T. 8. Dymondj F. I. C., in 1888. The Gambler Papan 
was imported into London for the first time about ten years ago. It 
was a variety of pale catechu in square plates, each piece measuring 
54 mm. square and 3 mm. in thickness. It was derived from 
Malacca, where it was used by the Malays for mixing with betel 
for mastication. It was examined side by side with a good sample 
of cube catechu (26) to determine its comparative value, and the 
following were the results of the analysis - 


Catechu-tannic acid 
Catechin • 

Insoluble residue 


Cubes. Plates. 

249 3470 

48*9 32*65 
3*9 7*70 


C I. C. P. O. No. 1794 R. A A — S ' 4 ^ P-100-A.McL. 
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PEARL FISHING in the BASSEIN DISTRICT. 

Aceount of a Pearl Fishery near Cape Negris, including reports oltained 
on a small parcel of the pearls forwarded for opinion hy the Burma 
Administration. 

Early in 1895 the Barma Administration forwarded to the Re- 
porter on Economic Products to the Government of India a small 
parcel of pearls and shells found near Cape Negris, Bassein District, 
and requested that these might be reported on by an expert and a 
copy of the report so obtained supplied. 

The specimens were accompanied by a report from the Deputy ' 
Commissioner, Bassein, forwarded by the Commissioner of Irrawaddy 
through the Financial Commissioner on the subject of fishing 
for these pearls. The report is based on information obtained on 
the spot by the Deputy Commissioner from the Taik-thugyi Maung 
Naung«nd the Hainggyi villagers. 

The shells are stated to be smaller than the mother-of-pearl 
shell and are known in Talaing as chat^pya^ the Arakanese term 
being thapya. 

It is said that they are gathered at low tide in shallow water either 
near the bank or on a shoal farther off the shore. 

The inhabitants of the neighbouring coast consist of Barmans, 

Talaings, Karens, and Arakanese. According to these villagers the 
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practice of gathering the shell for its contents as an article of food 
has obtained for many years. 

That the small pearls sometimes found in the shells were pearls or 
that these possessed any market value was not known to the villagers, 
so it is stated, until interest was aroused by Natives of India who a 
few months since came and inquired for them. 

The manner of obtaining the pearls is thus described. At spring 
or neap tides the shells lie in a cubit or so of water. At high tide 
they lie 4 to 5 cubits deep, when it is necessary to'^dive for them. 

The shells are gathered with the hand. Ordinary boats arc used 
and no special equipment is necessary. 

It is believed that beds of this shell-fish have existed for many 
years, probably from time immemorial. 

After about five years beds have been noticed to disappear from one 
locality and to appear elsewhere. According to some informants 
on the first appearance of a bed the shells are small after which they 
slowly increase in size year by year. Others state that in a new bed 
both large and small shells are found. 

The pearls are reported to be produced inside and round the 
body of the fish, but not inside the shell. It has been ascertained 
that the pearls burst if held in a flame. From the inquiries insti- 
tuted there seems no reason to suppose that larger pearls than those 
composing the sample are ever met with. 

The beds of pearl shells at present known occur at Hainggyi, 
Bondawbyit Thekkethaung and Thabyachaung in the Ngayotaung 
Circle. Others will probably be found to exist elsewhere. 

The industry of pearl fishing in this locality is apparently of 
recent growth and is stated to have commenced only a few months 
ago. The people of the district have been employed by Natives of 
India to collect the shells, open them and remove the pearls. For 
this they have received for gathering at the rate of R4 per 10,000 
shells, and Rz-8 to Rs for opening them. The shell-fish alter being 
collected are allowed to remain four or five days to decompose when 
the pearls are removed. Owing to the offensive odour which arises 
from the decayed fish, the task of collecting the pearls from the 
shells in this condition is said to be an extremely unpleasant one. 

Besides the system of contract labour just mentioned, the pearls axe 
collected and sold by the Burmese to Natives of India. The prices 
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thus realised for pearls have risen from Rs per tical * weight to R3 j 
per tolat weight: they have finally risen to R4 and R5 periupee 
(tola) weight* 

The average find of pearls is reported to be 4k to 6 ticals weight, 
or, say, 2J to 3J ounces (Av.), per 10,000 oysters gathered. From 
the information thus obtained, which the Deputy Commissioner 
believes to be trustworthy, it appears that the trade is a new one. 
Large pearls, it would seem, are seldom, if ever, met with. 

Since it was feared that the oyster beds, if worked constantly, 
would soon be exhausted, the Deputy Commissioner issued a provi- 
sional order forbidding the collection of the shells. It was antici- 
pated, however, that some difficulty would be found in enforcing 


FiSHam^ 
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reallMd for 
pearls. 


Average 

yield* 


the order. 

The Deputy Commissioner suggested that, as the shell-fish some- 
times lie along the banks frequented by turtles, collection of the shells 
at night within the limits of a turtle bank should be forbidden since, if 
permitted, the turtles would probably be thereby disturbed. He 
added that he did not think that a royalty could be levied owing to 
the difficulty in checking the weight of these small pearls. 

The Deputy Commissioner was of opinion that perhaps the best 
way for Government to realise a revenue would be to sell the mono- 
poly of gathering the shells by auction. 

The Financial Commissioner in forwarding the report to the 
Executive Government mentioned that the highest offer which had 
been hitherto made for a year’s license to work the fisheries was 
Ri,500. He pointed out that the recoupment of the licensee to that 
amount involved on an estimate the destruction of half a million of 



Comn... 
iloBtr, 


oysters, and that it, therefore, seemed frtmd /eriV preferable to forbid 
the collection of pearls altogether. It appeared, however, from the 
Depotj Commissioner’s report that it would not be possible to prevent 


collection. 

In *Mr. ilardine’a report on the Pearling banks it is stated 
that in Mergui a close season was unnecessary, because the 
divers were unable to work during the monsoon. But as the 
monsoon will not aSect the work in the rivers and creeks, 
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of the district of Bassem, the Financial Commissioner suggested 
that it would be well to require the lessee to cease operations 
between the months of May and October, He further suggested 
that the lessee of the pearl fisheries should not be given any right to 
gather shells over the turtle banks. Such an arrangement would be 
unworkable, and it would seem desirable to put up to auction the 
right to collect pearls'wilh the right to work the turtle banks. 

The Financial Commissioner accordingly recommended 

(«) that the right to collect pearls elsewhere than on turtle 
banks within defined limits be put up to auction ; 

(b) that the license should run for one year only ; 

(f) that the area within which pearls are found be divided 
into blocks by the Commissioner, but that the river area 
and the open sea area be not included in the same 
block; 

{d) that an attempt be made to enforce a close season— say 
from May until October ; 

(r) that the lessees of the turtle banks be offered for a consi* 
deration to be decided by the Deputy Commissioner the 
right to collect pearls on the turtle hanks ; 

(/) that in future the right to collect pearls be put up to auc- 
tion with the right to work the turtle banks. 

On their arrival in Calcutta the sample pearls in question were 
submitted to an expert who furnished the following report 

“ Seed pearls such as you send can be sold at from Rio to Rao per 
tola ( as i8o grains troy or | os. Av.) according to lustre and shape. It 
ia a little difficult to report on such small parcels as you sent, but so far 
as I can learn the following may be taken as about their value. You 
will observe that I have numbered all the lots 

No. I has best lustre of all and would sell at about R20 per (ola. 

Nos. 3 and 3 appear much the aame^ and would fetch about Rig 
per tola. 

No.'4 is worth about Rio per tola. 

There is always a ready sale for such pearls. 

8urg6on-Oaptaln A. W. Aloook, Superintendent of the Indian 
Museum, who had paid considerable attention to the subject in its 
scientific aspects was also consulted. Dr. Aloook was not veiy 
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sanguine as to the ultimate success of this pearl fishery, 
remarked : — 


PEARLS It 

Pearl Fisheriea 


He 


PEASt 

FISHBRIBS. 


** 1 be shells are Placuna placenta. The pearls which Placmia yields 
are not worth much ; they are like the pearls of Tridaena and Oatrosa 
which I have myself taken when with the Investigator only of use to 
excite false hopes. Many species of Lamelli-branchia yield pearls, but 
only those of Meliagrina (the true Pearl Oyster) and of the freshwater 
mussels (* Scots pearls •) are worth anything. In my opinion it would 
be unwise to interfere with the poor people who collect Placuna, for it is 
a common species throughout the seas of India and China, and nothing 
that a handful of Burmese can do is likely to ailect its existence in any 
way ; nor in my opinion would the fishery interfere with the turtles, for 
Placuna likes a muddy bottom, whereas turtles prefer reefs. ** 


Dp. Aleoekl 
repopt. 


In response to an inquiry for any later information on the subject, 
the Revenue Secretary to the Chief Commissioner, Burma, forwarded 
copy of a letter from the Deputy Commissioner, Bassein, No. 1639— 
88 , dated the 3i8t August 1896, in which the writer stated that no 
fresh particulars of a trustworthy kind had transpired, and that the 
reports to hand regarding the industry could not be verified until 
after the rainy season in November or December. The Deputy 
Commissioner added : — It is said that large peails are to be found in 
abundance in deep water off Diamond Island, also that the supply of 
the oyster in which the small pearls occur is nearly exhausted by last 
year’s operations. The .evidence regarding the yield of pearls last 
year wais conflicting. It was reported that a, 000 tolas of small pearls 
were taken from two stations. Since about ao,ooo oysters produce 
only one tola, the Dc*puty Commissioner estimates the number of 
oysters taken at about 40 millions. 

It would appear from the Deputy Commissioner’s letter that the 
supply of small pearls is almost exhausted since when the blocks 
were put up to auction some two months previously, only one found a 
purc^er at a reasonable rate* 


Oonfpp. 9. 
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METHODS OF HARVESTING JUTE and PREPARING it for 
THE MARKET. 

Besult of Examination in the Beseareh Department of the Imperial Inetitute 
U) y^ith the view to ascertain the best period for harvesting Jute so as to 
secure the highest quality of Fibre; (2) to discover a means of protecting 
the fibre against fermentation and other changes to whieh it is liable during 
transport. 


The present inquiry of the Imperial Institute regarding Jute which 
is described in these pages may be said to have originated with the 
following F. S. S. letter from the 1. 1. • 

From Sir F, A. Abel, Bart., K.C.B., Secretary and Director^ Imperial 
Institute^ to the Secretary to the Government qf India, Department 
of Revenue and Agriculture, — No. 59-^49 R.f dated London, the 
igth July 1894. 

I have the honour to inform you that the Sub-Committee for 
Fibres in the Department of Scientific and Practical Research of the 
Imperial Institute are desirous of investigating certain points of 
practical value with regard to jute fibre. 

Wjfh this view, the Sub-Committee will be glad to receive a few 
small samples of jute fibre treated as follows 

(x) Fibre from stems cut and retted at different periods, the 
yield in each case being noted. 

(s) Fibre treated immediately after retting by steeping in a 
cold solution of sulphite of soda (s per cent.), squeesing 
out the liquid and drying. 

( 3 ) Fibre boiled in a weak solution of carbonate of soda or !n 
water with wood ashes, washed and dried. Portions of the 
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* parcels of fibres, which are treated as at (2) and (3j« to be 
sent in the untreated condition, for comparison. 

1 shall be glad if you can undertake the supply of the samples 
treated as suggested by the Sub-Committee, who will furnish a report 
on the result of their investigation. 

As soon as possible after the receipt of this letter the necessary 
arrangements were made to carry out the three experiments therein 
indicated. 

The season was, however, then too far advanjced for experiments 
with the plant in its early stages of growth. In reply to a letter 
from this oilice the Director of Land Records and Agriculture, 
Bengal, expressed his inability owing to lateness of the season to 
assist in the required experiments which involved preparation before- 
hand and the careful attention of a responsible officer. The Director 
stated, however, that he would endeavour to arrange for such experi- 
ments being made next year (1895). The work, which involved 
much labour and a good deal of expenditure, was accordingly en- 
trusted to a respectable native to carry out under the personal super- 
vision of Mr«T. N. Mukharjfj Assistant Curator, Economic and Art 
Section, Indian Museum. 

The following F. S.S. letter No. 37 is here given with reference to 
paragraph 3, in which comparison is made of certain samples of Sida 
fibre to jute. It may be explained that beyond dealing with the same 
subject the letter bears no relation to the present inquiry. 

From Sir F. A. Abel, Bart., K.C.B., Secretary and Director^ Imperial 
Institute, to the Secretary to the Government of India, Department 
of Revenue and Agriculturer^No. /6#— 5^, dated London, the 
nth December 

1 have the pleasuie to forward you, for the information of your 
Department, the results obtained by the chemical examination, in the 
Research Department of the Institute, of the series of samples of Sida 
fibre included in the Indian Collections, and specified in the appen- 
dix of Hand-book No. 4 of the Imperial Institute Series. The system 
of examination pursued is that elaborated by Messrs. Cross ft Sevan, 
and applied by them to the comparative examination of a number of 
fibres, the results of which have been published. 

For purposes of comparison, I have inclnded in the annexed 
tabular statement the results obtained by Messrs. Cross ft Sevan 

C. 1839 



Ledger, 


and Preparing It for the Maiket 


CORCRORVfl 


in the examination of a sample of jute fibre, as given in iRr. Cross’s 
Report of Miscellaneous Fibres, included in the Colonial and Indian 
Exhibition (see Colonial and Indian Exhibition Report, page 37a). 

It will be seen that all the samples of sida are superior to jute. 
They are not, however, in any one instance quite as good as the 
specimen of sida fibre examined by Messrs. Cross A Sevan, the 
results of which are given in the place above cited. 

Statement shewing results obtained by the chemical esaminatioHt in the 
Research Department, of the series of samples of sida fibre specified 
in appendix to Imperial Institute Hand-book No, 41. 


I* I 


l.-Sid* rbombl- Per Per Per 

folia, var, room- cent. cent. cent. cent, 
boidea. 


.From Coffipore 14* 1*2 74*4 I 10*4 

Initituticn after 
10 days* steep- 

«• I 

\From Cosaipore 12*8 ri 77*3 

Institution after 
16 dayaf steep* 
inff. 

From Rahuta, 12*7 1*6 79*3 

Bengal. 

c. From Rajshahi, 12*7 1*4 76*2 

Bengal. 

XX.^S. carpini- 

folia. 

From Nellore, Mad- 11*2 rS 78*8 


n 7ra 


re 79-3 87 
1*4 76*2 11*2 


1XX.-S. oordifolia. 

From thS Fanjab . 127 

Jnte (for comparison) 10*3 


I'S 787 10*8 



•c 

1 

B 

a 

1 



if 


r 

J* 

Per 

M.M. 

cent. 


«7 

a -3 

3*6 

a— S 



Hydrolysis is the trestment of the fibre for five miantes, and one 
hour (respectively) with a boiKng weak solutioo (one per cent.) of canstic alkali. 

fHereoriej^ consists in treatment el the fibre with cold eolation of caustic 
Ikali (33 per cent). 
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On the subject of experiments with jute a further letter was re- 
ceived from Sir F. A. Ab6l> as under: — 

From Sir F. A. Abel, Bart, K.C.B., Stcretary and Director ^ Imperial 
Institute, to the Secretary to the Government of India, Department of 
Revenue and Agriculture, — iVo. — $ 6 , dated London, the 21st 

February iSgg. 

In continuation of correspondence ending with Flying Seal 
Series, No. 37, dated nth December 1894, 1 have the honour to 
forward herewith the results of the chemical examination, in the 
Research Laboratory of the Imperial Institute, of five samples of jute 
taken from the collection in the Indian Section. 

A comparison of the figures in the accompanying table reveals 
a remarkable difference in the quality of the fibres examined, as 
evidenced by the variable amount of cellulose they contain, which 
ranges from 70 to 79 per cent, in different samples. 

The results have been shown to Mr. Cross (of Messrs. Cross A 
Bevan), a member of the Committee of Advice of the Research 
Department, and that gentleman has suggested that, as the variation 
in quality as well as in price of jute is often considerable, it would 
be valuable if, in the interests of the Indian jute industry, the Gov-^ 
ernment of India could institute experiments on the growing crops 
with the view to ascertain, if possible, the best period for harvesting 
jute, so as to secure the highest quality of fibre. The following is 
suggested as the line which experiments might, perhaps, conveniently 
follow, and in which the Imperial Institute might be able to co-operate 
with the Revenue and Agricultural Department • 

(1) Specimens might be cut at the flowering period and every 
ten days after, and the stems forwarded to the Imperial 
Institute for examination. If this could be carried out 
on a sufficiently large scale to admit of spinning the fibre 
obtained from the stems, so much the better. 

(a) The green weight of the entire stem and the yidd of fifbre 
might be determined in the samples cut. 

(3) Short pieces of the stem, cut about 3 feet from the ground, 

at the stages mentioned in ( x), might be forwarded in 
spirit for microscopic examination. 

(4) Enquiry might be instituted as to whether any attempts at 

artificial selection had been made by Jute growers, and 
experiments undertaken, if possible, in tbi| direction. 

The Imperial Institute will gladly render such aid u is in its 
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power in order to further the object of these or similar experiments 
and to assist in carrying them to a successful issue. 

With regard to the Sida fibres, the chemical examination of which 
has been reported to the Government of India in the letter above 
quoted, it is noteworthy that the chemical examination of these 
samples of jute when compared with the results obtained with Sida 
fibres again shows the superiority of the latter fibre. The Sida fibres, 
however, show a good deal of reticulation, which ma/ possibiy be 
the result of a tendency in the uncultivated shrubs to branch ; and if 
this be 80, the important question, as to whether such a tendency 
may not be counteracted by a system of cultivation directed especially 
towards this object, is one which might be worth the consideration of 
the Government of India. 
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The following notes by Mr. T. N. MukharJI embody the reeults 
obtained from the experiments I.| II., and 111. performed in com- 
pliance with the F. S. S. letter from I. L, No. s 6 , dated 13 th Joly 
1894;^ 

Exftrimtnt taith Jut€ in atctrdanct with At Imptrial Flying 

Seal Stria No, a6, dated London, tgth July 18^4, made at Sahuta, 
« viUagt 20 miht north of Calcutta. 

ExraaiMBNT No. L 

To ascertain the quality of the fibre extracted from plants in 
dUerent stages of growth. 
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I.— Cut ie/ere flmering. 

A field of jute sown in April was selected for the purposes of 
these experiments. 

t2th Auguttj^^odfb in weight of the stalks (bared of leaves) 
cut before flowering. The plants were then 6 feet high. Sample 
No. 5316. 

Kept stacked for four dajs to allow the stems to ferment and the 
leaves to fall off, 

16th August . — Steeped in water for 14 days. 
goth August , — ^Washed and fibre extracted. 

Yield 34&. Fine, soft and silky fibre. Sample No. 5317. 

3. — Cut just after budding. 

gth September . — 40olb of stalks cut, Sample No. 5318. 

Stacked for four days. 

pth September . — Put in water. Steeped for so days. 
agth September . — ^Washed and fibre extracted. 

Yield 391b. Quality inferior to above. Sample No. 5319. 

g.—Cut when in fewer, 

sgth September^—vx!^ of stalks cut. Sample No. 5330. 

Stacked for four days. 

iSth Septembar.—'Sui in water. Steeped for 33 days. 
soth 0</«j<r.-^Washed and fibre extracted. 

Tteld 361b. Quality still coarser. Sample No. 5331. 

4. — Cut when in pad. 

agth September.— ‘ioot of stalks cut. Sample No. 5333. ^ 

Stacked for four days. 

aPth September,— VvX in water. Steeped for 3i days. 

■ tpth Washed and fibre extracted. 

Yield 36 lbs. Quality like the above. Sample No. 5333. 

This is the usual time for cutting the plants b this part Of the 
country. 

C. 1839 


BENGAL. 


.n OF 
»BR1- 
INTS 
JUTE 


Ledger^ 


7 


and PrefMrios: It for the Market CORCHOBUSi 

S — Cu/ token the plants were fully matured^ 

S 2 th October . of stalks cut. Sample No. 5224. 

Stacked for four days. 

i6th Ocioherr^Vul in water. Steeped for 22 days. 

^th November . — Washed and fibre extracted. 

Yield 269). Inferior quality. Sample No 5225. 

Such plants are reserved for seed only. 

Experiment No. II. 

To ascertain the result of treating jute with carbonate and sul- 
phate of soda. 

Sixmple No, ^226. — Jute fibre, 4o1b extracted at the time usual 
with the cultivators (/.r., when in pods), taken just after washing, and 
kept aside for comparison with the same kind of fibre treated with 
carbonate of soda. Drying, the fibre weighed I3i9). 

t. ^Carbonate of Soda. 

Sample No^ taken from the same heap 

as above, put in 33 gallons (25 8eer8s5o1b) of water, in which ilb 
of carbonate of soda was dissolved, gradually raised to boiling point; 
when taken down, the water wrung out and dried without any further 
washing. Yield 151b of dried jute. Treated with carbonate of 
soda, it assumed a reddish colour. This was at first supposed to be 
due to the iron vessel in which the jute was heated. The experi- 
ment was tried in a small way in an earthen vessel : result the same 
reddish colour. 

Sample No. jaad. — 4o]b of wet jute taken from the same heap 
put in above quantity (25 seers) of water, in which ib of 

carbonate of soda was dissolved, and kept boiling for 20 minutes. 

Yield i4iib dried jute. Colour reddish. 

a.^SuIphate of Soda. 

Sample No^ 4o]b of wet jute steeped for ten minu^s in 

the above quantity (25 seers) of cold water in which ib of sulpfaseM 
of soda was dissolved. Yield x5|b of dry jute. Colour not 
changed. [Sample No, 5229 is like No. 5226 jute untreated with 
any chemicals, kept apart for comparison with those that are so 
treated.] 
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Sample No. $2^1. — 40lb of leet jute steeped for half an hour in 
another solution like the above. Yield i4|lb. Colour slightly 
reddish. 

Experiment No. III. 

To ascertain the result of treating jute with alkaline ashes. 
i.^Plantain ash. 

Sample No. 40ft of wet jute put in above quantity 

(as seers) of cold water, in which sjlb of plantain asf!; was dissolved » 
gradually raised to the boiling point ; when taken down, washed 
in clean water and dried. Yield of dried jute. Colour 

feddish. 

Sample No. jajj.— 4o!b of wet jute put in above quantity 
(35 seers) of boiling water, in which of plantain ash was 
dissolved, kept boiling for ao minutes, taken out, washed and dried. 
Yield 151b of dried jute. 

R.— JhsiariW ash. 

Sample No. $234. — 40ft of wet jute put in above quantity 
(35 seers) of cold water, in which of tamarind wood*ash was 
dissolved, gradually raised to boiling point; when taken down, 
washed and dried. Yield ix^lb of dried jute. Colour reddish. 

Sample No. 52J5. — ^4olb of wet jute put in above quantity 
(35 seers) of boiUng water, in which of tamarind wood-ash 
was dissolved, kept boiling for 20 minutes, taken down, washed and 
dried. Yield lailb of dried jute. Colour reddish. 

g.^BaH\ (Acacia arabica) wood^ash. 

Sample No. jRjd,— folh of wet jute put in above quantity 
(35 seers) of cold water, in which 3^15 of babul wood-ash was 
dissolved, gradually raised to boiling point, taken ont, washed and 
dried. Yield iifft of dried jute. Colour reddish. 

Sample No. of wet jute put in above quantity 

(35 Mcra) of boiling water, in which of babul wood-ash was 
dissolved, kept boiling for so minutes, taken out, washed and dried. 
Yield xs^ft of dried Jute. 

NoTa.^The inequality in the weight obtained after drying the 4o]b of 
wet jute in each case seems to be due to the inequality in the amount of 
water held in suspenmon by each bundle of the wet fibre. 
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On the 7th May 1895 a letter, F. S. S. No. x, was addressed to the 
Secretary and Director 1 . 1 . in which the despatch of specimens of 
jute was advised as per printed list which accompanied them. 

To that letter reply was received as follows 




From Sir F. A. Abel, Bart., K.C.B., Seentary and Direehr, Imperial 
Intlilute, to Georgs Watt, Esq., M.B., C.M., C.I.E., Reporter on 
Economic Products to the Government of India, Calcutta,-- 
No. 142—61, dated London, the 28th May t8y$, 

I have to acknowledge, with many thanks, the receipt of yours 
of the 7th May, forwarding copies of an account of the esperiments 
instituted with jute, in accordance with the suggestions contained in 
my letter of the 13th July 1894. and I note that the specimens 
obtained as the results of those experiments have been forwarded to 
the Imperial Institute. 

I regret to observe that, in connection with experiment No. a, 
the sulphite of soda prescribed in my letter for use in the second 
part of that experiment appears to have been misread for sulphate 
of soda. The treatment of jute with sulphite of soda was suggested 
with a view to ascertain whether its bleaching properties might have 
any effect upon the quality of fibre yielded. Sulphate of soda being 
an inert salt is not likely to have furnished any important result. 
Should a supply of sulphite of soda be available, I would venture to 
suggest that this particular experiment, i.e., comparison of the treat- 
ment of jute with carbonate of soda and sulphite of soda, might be 
canted out when opportunity offers. 

This communication was acknowledged by F. S. S. No. 9, dated 
the 13th July 1895, and a promise was made that specimens of jute 
treated with sulphite of soda would be furnished as soon as ready. 

Sir F. A. Abel’s reply:— 

From Sir F. A. Abel, Bart., K.C.B., Secretary and Director, Imperial 
Institute, to George Watt, Esq., M.B., C.M., C.I.E., Repotter on 
Feonomie Products to the Government of India, Calcutta,— 
No. 4S6—64, dated London, the sjth September iSpy. 

I have to acknowledge, with many thanks, the receipt of your letter 
of the 13th July, Flying Seal Series No. 9, No. 793— XVI.69, to which 
you inform me that steps will be taken tois season to treat a sample of 
lute with "Sulphite of Soda" for pniposes of examination to the 
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Research Department, in comparison Mith the samples of specially 
treated iibie already received. 

I would suggest that as this prepared fibre will be of a different 
season’s growth from the series sent in May last, it will be desirable 
to have a sample of the untreated jute sent, and also a sample of the 
same material treated with carbonate of soda, together with the 
product of the sulphite of soda treatment. 

I have now the pleasure to forward the first report upon the 
results of experiments with some of the samples of julTj referred to 
in your letter of the 7th May, Flying Seal Series No. 1—450. The 
second report will be sent as soon as we have been enabled to 
examine the sample of fibre treated with sulphite of soda which you 
are proposing to send, and which will be compared with the other 
specially- treated fibres now under examination. 

I shall be glad to know, in reference to the accompanying report, 
whether it is considered practicable to carry out an experiment of the 
kind suggested thereiUi the result of which would probably add 
importantly to the information obtained by the series of experiments 
which we are carrying on. 


80 MB EXPERIMENTS ON INDIAN JUTE. 


CeUolose. 

Ugno- 
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First Report, 

Introductory. 

In order to make clear the reasons for the investigations here 
recorded and the objects in view, a few preliminary remarks on the 
nature of the material under examination are considered advisable. 

The substance cellulose, of which ordinary cotton is an almost 
pure form, is characterised by extraordinary chemical stability and 
is not susceptible of attack by other than powerful chemical agents. 
Cotton is thus able to withstand remarkably well changes in tern* 
perature, variations in exposure to the action of moisture, to the 
oxidising effects of sunshine, to commercial preparative processes to 
which it is subjected, and to other influences tending to promote 
chemical change ; in other words, it does not readily rot. 

The best fibres of the two species of Corchorus which constitate 
the jute of commerce consist, not of pure cellulose, but of an allied 
substance known as lignocellulose. This is a compound mneh 
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more susceptible of chemical change than cellulose, and therefore 
readily acted on by comparatively feeble chemical agents. 

The most generally accepted view of the difference between the 
two materials is, that lignoccllulose results from the overlaying of 
normal cellulose by non*cellulose matters, comprehended under the 
term ** lignone/' Experience shows that pure cellulose fibres are 
characterised by superior ** strength” ; that is, they stand spinning and 
other industrial operations well, whereas any dilntior of cellulose 
by non-cellulose substances (known to confer rigidity) is attended by 
weakening. 

There is another theory in the field by which “ lignification ** 
is explained ; according to it lignocellulose is not encrusted cellulose 
but a distinct compound ; and the first object of the present inquiry 
was to ascertain whether evidence favourable to this view could be 
obtained. 

Jute being a chemically sensitive substance requires to be much 
more carefully handled than does cotton, to prevent undesirable 
changes being established. The incipient fermentation which is set 
upby the treatment of ‘‘retting,” and is very liable to be renewed 
during packing and shipment, may be cited in evidence. There is, 
indeed, good reason to believe that very little jute arrives in England 
in as good a condition as when shipped. If, however, by a simple 
prcliminaiy treatment, the hydrolysable constituents, upon which the 
sensitiveness of the material largely depends, could be removed, the 
risk of further damage would be greatly lessened. 

In the summer of 1894 the authorities of the Imperial Institute 
applied to the Indian Government for the collection and preparation 
of a special series of samples of jute fibre for submission to com- 
parative examination in the Research Department. In accordance 
with a scheme furnished by Mr. Gross, a member of the Committee 
of Advice, the specimens were to be taken at different specified 
peritis in the growth of the plant, with the view of discovering 
whether any distinct changes occurred, during its life-history, of a 
character to affect the value of the fibre. Other samples were to be 
cut at the usual harvest time, nis., when the plant is in pod, and 
these were to be steeped in dilute solutions of certain chemical 
agents. Early steps were taken in India for the collection and pre* 
paifttlon of the samples, which anived in London last May. These 
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being a unique character, special invitations to inspect them were 
issued to the Dundee Chamber of Commerce and others interested 
in the subject. Mr. Coliyar, the official expert referee in fibres for 
the Imperial Institute, also examined them, and his remarks will be 
found hereafter. 

The samples were collected at Rahuta, a village so miles North 
of Calcutta, and were arranged in the form of three experiments, 
as follows:— 


Experiment L— To ascertain the quality of the fibre extracted 
from plants at different stages of growth. 


(5 samples received.) 


Experiment II.— To ascertain the result of treating jute with 
carbonate and sulphite of soda. 

(s divisions.) 


Owing to a misinterpretation of the directions sent to India, 
sulphate of soda was employed instead of the sulphite ; but 
steps have since been taken by the Indian authorities to 
treat samples of jute of this season's growth with 
sulphite of soda. 

Experiment III.— To ascertain the result of treating jute with 
alkaline ashes. 

(3 divisions.) 

This first report is only concerned with Experiment I. 

Prejparation 0/ samples ; Experiment J.— For each of the 
five samples 400lb of stalks were cut and stacked to allow of ferment- 
ation and for the leaves to fall off. They were then steeped for 14 to 
as days in water, afterwards washed and the fibre extracted. The 
yield thus obtained averaged The expert's report showed 

that none of these fibres were of first-class quality, and he judged 
that they were obtained from two different crops. The samples 
chemically examined in the Research Department by a 
method uniform with that heretofore adopted and recorded in 7 VI# 
Imperial ImtituU Jeumal^ and the results were to some extent 
checked by Mr. OroiB in his Laboratory. 
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Experiment I. 

P. c. 

P. c. 

P. C. 

P. c. 

P. c. 

P. c. 

P. c. 

?. c. 


1 . Cul before flowering . 

2. Cut after budding # • 

3. Cut in flower 

4* Cut when in pod 

5. huUy matured • • ■ 

ii*SS 

8-74 

107 

1 10*0 
972 

1*1 

1*1 

«*4 

1*1 

0*9 

6*2 

8-5 

07 

89 

7*3 

10*5 

11*9 

11*6 

12*0 

11*2 

0-8 

0*47 

069 

> 2*4 

f 4 

76*2 

74 ‘i 

74-8 

76*4 

10*2 

107 

12*0 

8*1 

iro 

37*2 

32*1 

32 'a 



KEUAUKa 

Made by CdUeotor of aampUe. Made by Mr. Collytr. 

Experihknt L 


t. Cut ht/ere fiewering. 

A fine soft and silky fibre. 

8. Cut af Ur budding. 

Quality inferior to above. 

Cut whtn in floivtr. 

Quality Blill coarser. 

4. Cut when in pod. 

Quality like above. This 
is the usual time for cut- 
• ting the plants in this 
part of the country. 

5. Cut vohtn the plante were 
fully mtur^. 

Inferior quality ; such plants 
are reserved tor seed only. 


Bright) yellowish, clear ; mostly 
good strength; best of its 
class. 

Bright, silky, soft, flaxy coloured. 
Mostly strong, fairly clear, 
best of the other class. 

Doll grey.specky, mostly tender 
mixed. 

Dull grey, mixed strength, rather 
specky. 


Bright, clear, medium strength, 
rather specky. 
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The Results of the chemical examination show no very important 
variation, and demonstrate that there is no sudden change in the nature 
of the best fibre at critical stages in its life-history. This gives con- 
siderable support to the claims, recently put forward, in favour of 
what may be called a &ui generis theory of lignification. as opposed to 
the incrustration theory. 


There tr, however, a change which, although small, appears signi- 
ficant, because it is all in one direction. If the comparison of the 
fibres were based solely on the results of the chemical analysis, one 
would be led to infer that, starting from No. i, a deterioration of the 
fibre occurs up to the flowering period, and that it slowly recovers 
when that period is passed. This inference receives decided support 
from Mr* Gollyer’s remarks on the quality of the several samples, and 
the useful character of the system of chemical examination adopted 
appears to be well supported by his report. In passing, one may with 
advantage note that the practical opinions on the quality of the fibre, 
given by distinct experts, before and after shipment, are fairly parallel ; 
the diSerence in quality between samples i and 5 does not appear to 
be quite so evident to the expert in England as to the Collector in 
India; because, probably, the finest samples suffer most. Again, the 
divergence of opinion respecting No. 5 rather suggests that the expert 
in England is accustomed to have an altogether lower average of 
quality of fibre delivered to him than the expert in India is accustom- 
ed to deliver. 


Since, then, it may be taken as proved that no considerable change 
in the best fibre occurs under normal conditions at any period of 
the plant's history ; it remains to be ascertained whether any decided 
changes can be induced artifically, by modifying the vegetative habit 
of the plant. It seems that the crop is considered, generally over 
India, to be in season when the flowers appear, and to be past season 
when in fruit, and that the fibre, while it has more gloss, is oftinferior 
strength, before flowering. The later it is cut, however, after that 
period, the coarser is the fibre. From the statement made by the 
Collector of these specimens {vide ante) that the usual time for cut- 
ting the plants in this part of the country 'Ms when in pod" it is 
evident that the harvesting (which is somewhat late in Rahuta) is also 
late in reference to the' quality of the product. In connection with 
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this fact, it will be noted that the expert classed the earlicsf specimens 
as distinctly superior both in appearance and strength to the samples 
gathered at the customary period. 

These considerations point to the desirability of trying one further 
experiment, viz,, to determine the possible effect of a suppression, as 
far as practicable, of the flowering period upon the quality of the 
fibre. This might be done by selecting plants in various parts of a 
crop, giving them some distinctive marking, and systematically nip. 
ping off, as far as they are accessible, the flower-buds as they appear,* 
the fibre from plants thus treated to be compared with that of the rest 
of the crop. It is probable that the fibre would be considerably 
improved in strength, owing to the assimilation by it of much of the 


im». 

Exp^mtu. 
First Rniort. 


nutriment absorbed by the flower-buds under normal conditions ; it 
may also be that the fibre of plants thus treated will sustain in a 
minor degree that degeneration in quality which appears to mark the 
later stages in the normal life of the plant. 


It will be understood that the primary object of suggesting 
experiments of this nature is to trace the chemical history of the 
fibre, and the circumstances which influence its quality, in connection 
with the life-history of the plant. The thoiough determination of 
these, by sufficient confirmatory repetitions of experiments, can scarcely 
fail to lead to modifications in cultivation having a substantial commer- 
cial bearing upon the jute industry. 


The great importance of gathering seed only from the best grown 
and strongest plants need perhaps scarcely be insisted on. Although 
it may be quite impossible to enforce this procedure generally, there 
should probably not be the same difficulty to secure it at Rahuta, at 
all events on an experimental scale. 

The next report will deal with the samples of fibre, ahich have 
been submitted to chemical treatment before shipment. 


In fulfilment of the promise made in F. S. S, No. 9 to I. I,, Fortlwp 
dated the 13th July 1895, steps were taken to have the experiment 
No. 2 repeated and to treat the jute with sulphite of soda as sug- 
gested by F. S. S. letter No. 47 from the 1 . 1 ., dated the sSth May 1 895^ 

At the same time the co-operation of the Director, Land Records and 
Agriculture, Bengal, was solicited in the matter of continuing the 
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experiments with two species of jute, vis,, Cofchorus Olitorius and 
C.capsulariSi on the following linesi:— 

Specimens required. 

(i) Fibre obtained from 20 plants of each kind of the jute 
plant cut on the 15th of August. 

(3) A piece of the stem cut one foot from the ground preserved 
in spirit. 

(3) Both fibre and stem (as in 1 and a) fropi 20 plants cut 
from the same field (as in i and 2) every tenth day from 
the 15th of August until the plant begins to dry up. 


It was added that the object of these experiments was to ascertain 
the difference (if any) in the value of the fibre extracted from the 
plant during difierent stages of growth. 

llie following note and covering letter on the methods of steep- 
ing jute adopted in Bengal by Dr. J. W. Leather, Agricultural 
Chemist to the Government of India, may be given here. 


Methods of 
Dp. Leatliep. 


from ihi Agricultural Chemist to the Government of India, to the 
Director of Land Records and Agriculture, Bengal, •^No. iSj, dated 
the tjth Sepiemier iSgj. 

With reference to my recent tour in the Jute Districts of Bengal, 
I have now the honour to submit to you a copy of the Notes which 
1 took whilst at the several places I visited. . 

2. The object of my visit is defined in paragraph 4 of your letter 
No. 2932 A.| dated 26th December 1894, to the Secretary to the Gov- 
ernment of Bengal, Revenue and Agricultural Department. At the 
time of my visit the steeping process was in operation and I had 
a good opportunity of seeing it under the various conditions which 
exist. But as regards any nuisance which arises therefrom, I found 
practically none at the time of my visit. So hr as 1 could learn, the 
odours which arise from the decay of the refuse vegetable ^material 
occur later in the year, when the land is drying up. 

This is a subject which has occupied the attention of the sanitary 
authorities for, 1 believe, many years, but so far as I could learn very 
little definite action has been taken. At one place only, namely , SeraJ- 
ganj, did I hear that an attempt had been made to surmount the 
nuisance. There, I understood, the sanitary authority bad attempited 
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to persuade the cultivators to steep (and strip) the plant afVray from 
the village site. 

Under the conditions which at present obtain for the preparation 
of the fibre, this is probably the most which can be done. The cir- 
cumstances do not allow of much interference. We have the plant 
in one place growing in 6 feet of water* as* for instance* at Narainganj ; 
at another it is grown on almost dry land. For the steeping moderately 
deep water is requisite* and bearing In mind the immens«^ weight of the 
crop* all of which has to be carried by hand* it seems to me useless 
to expect that the cultivator can afford to carry the crop any great 
distance. lie is almost compelled to steep it ib the nearest water 
available. 

I am doubtful if the sUeping is the cause of the odours*— it occurs 
to me that it is more probably the refuse material from the stripping 
process which does this. 

But here again the circumstance of the weight of plant almost 
dictates that the cultivator cannot afford to carry this steeped plant to 
some (sanitarily) convenient spot for the purpose of stripping. It is 
naturally much cheaper for him to strip it where it is steeped. 

At Serajganj and at Jalpaiguri the steeping and stripping appear- 
ed to be done very commonly away from the village site* or at least 
not entirely at that spot. 

At Narainganj it appeared to be mostlv done at the village site. 
But the circumstances were different. At Narainganj there was so 
much water that the people had to go everywhere in boats. The 
plant grew several feet in water* and although steeped where it was cut, 
the plant, when ready for stripping* was readily carried in a boat to 
the dry land. Some was stripped by the operator sitting on a raft of 
plantain stems, but the major part of the operation was performed at 
the only dry land available, f.e., the village ; and I should imagine 
that it would be practically impossible to alter the state of things 
which prevail. It is a case where the weight of crop and the amount 
of water appear to be controlling factors. 

3. I have in my Notes described in some detail the method of 
beating the fibre from the stem which obtains in many parts. This 
process is not described in Watt’s Dictionary and only very imperfect- 
ly in Mr. Hem Oh under Kerr’s Report* on the Jute Trade of Bengal. 
It is essentially different from the stripping process. I enquired of 
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the m^chants vhom I met vhether there vas any difference notice- 
able between the quality of the fibre which is produced at Narain- 
ganj and at Serajganj. At the former place 1 only saw the 
ping procesBi whilst at the latter all, or nearly all| the fibre is Itakn out; 
and since it is subjected to very severe treatment during the latter pro- 
cess I thought a difference might be known to exist in the quality of 
the resulting fibre. But, so far as I could learn, no such difference is 
recognised. 

4. As regards the time required to separate a cwtain amount of 
fibre by the two methods, I did not make any very exact determina* 
tions, but, as I have explained in my Notes, the conclusion to which 
I came is that there is no great difference. 

5. I may in conclusion refer to another question which, I under- 
stand, has been submitted to you by the Reporter on Economic Pro- 
ducts, namely, the difference in quality of the fibre according to the 
age of the plant. Yon are at present making some direct experi- 
ments on the subject. The point which occurred to me is this. At 
Narainganj I found the plant in a much more advanced stage of 
growth than at Serajganj. At the former it had all passed the 
flowering stage and much was in seed, whilst at Serajganj much of the 
plant had not reached the flowering stage and none that 1 saw was in 
seed. But the merchants assured me at Serajganj that the jute is 
generally considered later at Narainganj (by a fortnight) than at 
Serajganj, and if this year is at all a normal one with the crop it 
follows that the plant at Serajganj is generally harvested at an earlier 
period of iU growth than at Narainganj. If, therefore, there is any 
material difference in the quality Lf the fibre at different periods of 
growth, it should be noticeable b|^ a comparison between that £rom 
Narainganj and that from Serajganj. 

6. I beg to return under separate cover the copy ef My. Hem 
Ohunder KerKs Report which yon kindly lent me. 


Ifatea oh JfetAeds of Stooping Jnto. 

Narainganj, tSth Augnet Flant cut from time of fioweting 
until when fruit forms. Sometimes growing 3-6 feet in water, Mtna- 
times crop is almost on dry land. 

In the former case, boys dive down with a sickle and cut it 
off and build up the retUng heap on the spot. If growing on dry 
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land it is cut off and carried to water for retting. The cos^ of cutting 
comes to much the same in either case, for in the former the catting 
takes more time, whilst m the latter extra labour is spent in carrjrlng 
the plant to water. 

Boys take about lo-is seconds to cut 3 or 4 stems off In 4 or $ 
feet of water. 

The stalks of jute are several feet in height. Thqr are covered 
with leaves and grass to make them sink. The time given to 
retting varies apparently with the age of the plant. One man said 
if the plant is cut in flower, the fibre would be ready for stripping 
in 13-14 days. Another man, whose jute was cut after flowering, 
had steeped for so days and it was then hardly ready. The hamlets 
generally are small and occupy little spaces of land which are just 
above the water. The cattle stand under sheds while the land is 
under water and get no exercise. 

The stripping is carried on at the village site very largely, 
although some is also stripped in deep water. The man takes one or 
two (not more) stems, takes off all adventitious roots by running 
the closed hand down stem, then gets hold of fibre at “root" end 
of both stems at once, and by passing the fingers along the stem, 
it is separated from the stem. 

It is then washed in the water to get most of the green bark away 
and hung up to dry. Sometimes it receives a second washing— 
apparently when very little at very dirty water occurs at village site. 

The leaves ate not stripped off, but appear to rot under the 
water daring the process of retting almost entirely. The people 
say that stagnant water is the best, and that retting takes place 
more quickly in it. As a matter of fact they have to use whatever 
water is nearest, for it would not pay to cany the whole plant fitr, and 
alsoi over a very large area, the land is simply covered by nmHing 
vrater. 

Attthe idllage site, when stripping takes place, a large omonut 
of the nfnse “adventitious roots" collects, and this mixed irith 
mine, etc., from cattle-sheds forms a vety filthy mass and cauMs some 
odour. But there was no odour so very objectionable. In any case 
it is doubtful if this state of things could be remedied. Much of the 
stripping is done by the women and children and these probably 
could not Ufork in deep water. But the odours wen nottdng to 
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Dr. Leather. 

Time eoeu- 
Oled In 
•tripping, 


Cutting. 


what I ^had expected. Of course they may be worse when the land 
is drying up. 

1 did not time this operation, but 1 believe that not more than 5-7 
seconds are occupied in it, which gives a rate of some 8-12 stems 
(if done singly) per minute, or 16-24 if two are done at once, which 
latter is a very common practice. 

Serajganj\ 21st August The jute appears to be distinctly 

younger here, for much had not reached the flowering stage, whilst 
the rest was in flower, but none that I met with was ip seed. Some 
is pulled up, but most is cut. What I saw was mostly not more than 
1 foot in water and much not that. It is then treated according to 
how much water happens to be on the land. 

If the water is deep all round they stack it for retting at once. 
If there is a foot or so of water they put it (in bundles) upright until 
a stack, say 6 feet in diameter, is formed. 

If land is practically dry, the plant (in bundles) is laid out on the 
land. 


Betting. 


SepupatlOQ 
or fibre. 


In either of the latter cases the people let it remain thus for a 
day or two and then knock off the leaves, which are readily detached, 
and then put in water for retting. 

I was told that some jute is only retted for two days or so, but 
the different ryots I met with retted for lo-ao days. 

The plant which I saw had not so much adventitious roct as that 
which I saw at Narainganj. 

Although one ryot said that the fibre is, in another part of the 
district, stripped as at Narainganj, all that I saw was separated by 
hsatinq and not stripped at all. The process of beating is curious. 
A bundle of about ao stems is taken in the left hand and most of the 
adventitious root removed with the right hand. Then the man 
takesasmall wooden'* beater ’’about afoot long with 6* handle, 
and flat sides, and after striking the bottom ends of stems qntil they 
are all level, he beats the lower portion of the bundle, so as to 
loosen the fibre, turning it in the left hand at the same time. He 
then breaks the bundle at about the centre, first one way, then the 
other. Then clasping the bundle, still in left hand, just above the point 
of fracture, he strikes at the stems, with the beater, just below the 
fracture, in a downward sort of way, and this knocks the wood 
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stem outwards, so that after a few sharp strokes, and a little violent 
agitation in the water, up and down, he can take hold of the stems 
and pull them out from the fibre, leaving it almost free from w ood. 

He then takes hold of this part of the fibre, coils it round the 
right hand up to the point where the upper half is still entire, and 
agitates this, the upper part, in the water» when the fibre comes right 
away from its woody stem. The fibre still contains some pieces of 
broken wood, most of which is picked oat ; and the bundle of fibre 
is simply washed in water, then tied up in a hank ” and put on the 
boat or heap. It, however, still contains some bits of wood. The 
time occupied depends doubtless on the perteciion of the retting 
process and on the skill of the operator. 1 timed one man who 
seemed skilled and he took a minutes to do a bundle of some so 
stems ; but another boy using the same material, did not take such 
large bundles and worked much slower. 1 also saw another man 
who required 3^-3 ( minutes to beat out a bundle, but he said the 
fibre would not leave the stem properly, and it appectred to me that 
this was the case. 

Another man said that if the jute is properly retted, he could 
knock out x maund of fibre a day, but if not properly retted he 
would only get through 10 seers. 

Although at Serajganj they separate the fibre of some so-30 
stems at once, 1 doubt if more work is done (if as much) as at 
Narainganj, where the stems are stripped singly or in pairs. More- 
over, so far as 1 could see, the women and children do not strip at 
Serajgan], whereas they all help at Narainganj. 

Jalpaigurir^Htxt the methods of steeping jute and of stripping 
off the fibre are similar to those in vogue at Serajganj. The jute plant 
is, however, principally the red stem variety, only a minor portion, 
so far as I was able to observe, belonging to the light green stemmed 
variety! There was not at the time of my visit anything like so much 
water as at Serajganj or at Narainganj, and practically all the crop 
was grown on *'dry*’ land, f.r., not in water. 

Here I found that the stripping and steeping of the plant had 
been temporarily sm^ended, all the people being busy with trans- 
planting rice, much of which seems to go on to land which had 
already borne a jute crop. 


MEL,., 

steb: 


L. 
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On the 5th November 1895 despatch of specimens of Jute 
to the 1. 1, was advised as under « 

Frem George Watt, Esq,, M.B , C.M., Reporter on Economic 

Products to the Government of Indta^ Indian Museum^ Calcutta^ to 
Sir F. a. Abel, Bart., K.C.B., Secretary and Director ^ Imperial 
Institute^ Londonr^Ko. /^J7 — 69, dated the £th November iSgs* 

In connection with correspondence ending with your letter 
No. 486 — 64 (Flying Seal Series No. 55), dated the** 17th Septem- 
ber last, I have the honour to advise the despatch of the following 
Coil/, p. 0. specimens of Jute prepared at Rahuta, under the direction of this 
office, from plants obtained from the same crop and one and the 
same field 

(i) Jute, steeped in Sulphite of Soda for ten minutes, just after 
extraction of the fibre. 

(s) Do., steeped in Sulphite of Soda for thirty minutes. 

(3) Do., not treated with any chemical. 

(4) Do., obtained from ten plants, cut on the 16th July 1895, 

and fibre extracted on the 29th July, 

(5) Do., cut on the 26th July and fibre extracted on the 10th 

August. 

(6^ Do., cut on the 5th August and fibre extracted on the 
19th August. 

(7) Do., cut on the 15th August and fibre extracted on the 

a8th August. 

(8) Do. (fiowering stage), cut on the 25th August and fibre 

extracted on the 8th September. 

(9) Do.. cat on the 4th September end fibre extracted on the 

i8di September. 

(10) Do.|Catonthe 14th September end fibre extracted on the 
a9th September. 

(|t) Do., cat on the eeth September and fibre extracted on Ae 
iiA October. 

t. Specimens Nos. 4 to it have not been treated with ch.n' « r4l i, 
as the, are intended to illnstrate the qnalit, of the fibre oKta{«.ut 
from stems cnt erery tenth da, from Ae time Ae, were about five 
feet A height. Similar specimens are expected from East Bengal 
prepared under Ae supervision of Ae Department <A Innd Records 
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and Agriculture, Bengal, and from the District of Burdwan* prepared 
by a private gentleman, named Babu Jogendra Nath Mitra. 

3 . With reference to the request made in paragraph a of your DMpaMor 
letter quoted above for a sample of jute treated with carbonate of 

soda, I regret my inability to comply as the jute season is now over. 

4. With regard to the suggestion for trying the effect of nipping 
off the flower-buds as they appear from plants in different portions 
of the crop, I beg to state that it is now too late to make the experi- 
ment this year. Efforts will, however, be made next year to comply 
with the request, but I am afraid great difficulty will be experienced 
in carrying out your recommendation owing to ihe facts (i) that 
the plants at the flowering stage are often found to be growing in 
fields many feet under water ; (a) that the crop is so dense that it 
would be found difficult to walk through the fields in order to nip off 
the buds. 

5 . I may, moreover, be excused if I express a doubt as to the 
possibility of effecting any changes in the system of jute cultivation 
or separation of fibre. I do so on account of the physical conditions 
of the narrow tract of country in which the cultivation of jute can be 
undertaken. At present, the crop is confined, as you doubtless are 
aware, to the inundated tracts of Eastern Bengal and Lower Assam. 

It not only requires to grow in water but under a tropical atmosphere 
that exists in a state of complete saturation during the growing period 
of the plant Jute has been tried both in Bombay and Madras and 
found a failure. With perhaps the exception of some districts of Burma 
there are no other parts of India where jute is or can be grown. It 
may be said, therefore, to be not only confined within narrow limits 
geographically but meteorologically. Unless some simple chemical 
method of improving the fibre (in the condition in which it comes 
to the market) can be designed, I am afraid no changes in the 
cultivation or method of separation are practicable, for the simple 
reasoil that the physical conditions of the region in which jute is 
produced will admit of no changes. 

6 . I am desired to acknowledge receipt of the preliminary report 
furnished Mr. OroB8» and to say that it is deemed of sufficient 
interest to be published (as a first instalment) in Thi AgruuUural 
Ledger. Should, however, further contributions from Mr. Oroee 
reach India within the next six weeks or so, they would be in time for 
incorporation ; otherwise the completion of his report will be reserved 
for' another issue of the Ledger. 
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Thie communication was acknowledged by the following letter 
^rom Sir F, A. Abel, Bart., K.C.B., Secrttary and Director^ Imperial 
Institute^ London^ to George Watt, Esq., M.B., C.M., C.I.E., 
Reporter on Economic Products to the Government of India ^ 
Indian Museum^ Calcutta^ — No, 226, dated the ^th December 18 gs* 

1 have to acknowledge, with many thanks, the receipt of yours of 
the 5th ultimo (Flying Seal Series No. 27), in which you advise me 
of the despatch of a series of specimens of the jute, prepared at 
Rahuta under your direction. 

1 only desired to have a sample of jute treated with caibonate of 
soda, because of the advisability of comparing one and the same 
sample of fibre treated in that way and by means of sulphite of soda. 

With respect to paragraphs 4 and 5 of your letter, 1 may state 
that I thought it advisable to submit the suggestion of Mr. Cross as 
to trying the effect of nipping off the flower-buds from the plants, 
although 1 apprehended that great difficulties would be met in carry- 
ing it out, and had no doubt that the experiment, though interesting, 
could lead to no practical result. 1 have communicated to Mr. Cross 
the statements contained in the above paragraphs of your letter, but 
I shall be glad to be informed, in your next communication on this 
subject, whether the circumstances pointed out by you, which 
preclude the possibility of effecting any change in the system of 
jute cultivation, apply equally to any change which might suggest 
itself in the system of separating the fibre from the plant when 
collected. 

Should I hear further from Mr. Cross on this subject, I will 
communicate at once with you. Meantime, a further sample and 
report upon these specimens of prepared jute will be forwarded as 
soon as those now under weigh have been submitted to exam* 
ination. 

The letter which succeeds is given here with special reference 
to the last and penultimate paragraphs regarding two fibre plants of 
the Jute type 

/kam SirF. A. Abel. Bart, K.C.B., Secretary and Director, Imperial 
Institute, London, to George Watt, Esq., MB., C.M., C.I.E., 
Reporter on Economic Products to the Omrnment of India, Indian 
Mu%eum, Ca\cutia,^No, 2ig^6g, dated the 20th February i8g6. 
With reference to my letter of the tSfh May last, in which 1 sent 
yon the Reports of practical experts on the market value of the 
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sample of Sunn Hemp (Crotalaria juncea) from Burma received 
from you a short time sincei 1 have now the pleasure to send you 
the results of the submission of this sample to the comparative 
method of examination adopted for fibres in the Research Depart- 
ment, together with those furnished by a specimen of the same 
species of fibre grown in Calcutta, which hvs been taken from the 
collection of fibres in the Indian Section. 
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3. It will be seen from the results given that this examination 
confirms the opinion arrived at by the practical experts ia regard to 
the good quality of this fibre. 


An examination has also been made of two descriptions of fibre 
from India, which were among those specially referred to by Mr. 
Daniel Morris, C.M.Q,, of the Royal Gardens, Kew, in a course of 
lectures which he has recently delivered on fibres at the Society of 
Arts. The following are the results obtained 
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The Hibiscus cannabmus, which has, I believe, been proposed 
as a substitute for jute in some districts of India where the latter is 
not cultivated, is shown to be superior to jute of average quality. The 
measurements of length of fibre have been carefully made, and they 
















s6 


The Jgrieutiural 


CORCBORUS. 


Methmlt of HarrMtiiig Jute 



agree with those obtained by Messrs. Oross and Bsvan in the 
examination of a sample of fibre from the Colonial and Indian Exhi- 
bition. 

The Urena lobata is also a fibre of the jute type possessing very 
similar qualities to jute. The staple of the fibre is short, and the 
percentage of cellulose which it was found to contain is somewhat 
lower than that observed by Messrs. Oross and Bevan in their 
published analysis of a sample of the same description of fibre. 

In amplification of F. S. S. letter No. ay, dated 'the 5th Nov. 
ember 1895, a further letter was addressed to Sir F. Abel the 
material portions of which, paragraphs a and 3, are reproduced 
below >— 

From Gxorgx Watt, Esq., M.B., C.M., C.I.E., Reporter on Econo- 
mie Products to the Government of India, Calcutta, to Sir F. A. 
Abel, Bart., K.C.B., Secretary and Director, Imperial Institute, 
London,— No. S3g—6p F.S., dated the tteh March iSp6, 

• ••••• 

3. Your letter No. 64 acknowledges receipt of the samples re- 
capitulated above and asks to be informed whether my remarks as to 
“ any change in the system of jute cultivation apply equally to any 
change which might suggest itself in the system of separating the 
fibre from the plant when collected.” I would point out that my 
previous letter stated that that was so, but it may perhaps be desirable 
to explain my views of the case more fully. Jute is pre-eminently a 
crop of tropical swamps, luxuriating as it does when half submerged 
in 3 to 6 or 8 feet of water. It Is grown during the rainy season when 
the atmosphere is such that nothing can be kept more than a few 
hours without undergoing rapid pntrification. The stems could not 
therefore be preserved for the time necessary to be carried from the 
fields to a factory or machine. The people of such regions and 
particularly at that season of the year, are not characterised by 
possessing a superabundance of energy or enterprise. The tbre is 
sold for so very little that it could not afford to be burdened with 
any extra charges over that of the cultivator’s labour in letdug tho 
stems and beating the fibre 'in poifis of the water that are everywhere 
at hand. If extra charges have to be imposed, they must be home 
by the bnyerB.»the merchants or mill^ewners. The fibre is required 
for a spedlic purpose which it fidfils admitably. No ofie wants It 
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improved. To make the fibre stronger and more dofiable would 
practically min much of the present demand. If a better fibre be IMBIMOU!. 
required for a market a little higher than that of Jute, why not adopt 
Sida or many other better fibres than Jute that could be exteusively 
grown where jute cultivation is impossible 7 

These and such like considerations are the grounds on which I 
base my opinion that in neither the methods of cultivation nor pro- 
cess of separation of the fibre is there much room for improvement. 

3. The chief improvement the jute mills would welcome would 
be a larger supply of a more uniform qnali^ of fibre. And them are 
among others at least two directions on which the latter consideration 
might be realized. First, improvement of stock by selection. There 
are. for example, two species of Corchorus. the fibres of which ate 
known as jute, and within each of these species numerous races. If 
the chemist were to show that the want of uniformity proceeds from 
the various forms of the plant yielding fibres of widely different pro- 
perties, which from want of selection of stock become mixed of 
necessity, then influence might be brought to bear on the subject of 
the seed used by the cultivators. In the second place, if the chemist 
shows that there is a definite age in the plant at which the fibre is 
ripe and beyond which it degenerates, influence might be brought to 
bear on the cultivators to reap their crop at the approved period. 

But there would be great difilcnlty no doubt in securing punctual 
reaping, as the aop has often to wait the convenience of the limited 
labour supply at the cultivator's disposal. But the principle I have 
advocated that improvements that could be effected without materi- 
ally increasing the cost of production or the labour of the cultivators 
would be a measure of practical importance, but beyond thatthey 
are not likely, for the next century at least, to become of value to tiie 
people of this country, however interesting they might be« 

• •#••• 

81r F. Abel replied as follows 

Sn F. A.ABBt, Baut., K.C.B., Stertimy and DinOtr, Im- 
ptrUA InUitnU, Zondeu, te Gxoaox Wait, Esq., M3., C<M., 

C.I3., XtporUr cn Etonmie Prodntts t» th* Qa^nmtni ^ 

Jndta, Calcu/ta,—N0. 301—^0, daUd (it rjM April iSffd. 

I have the honour to acknowledge the receipt of your letter of 
the X ith March last, which relates to ptevioas correspondence 00 the I 
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subject of Jute cultivation and preparation, and to experiments bear- 
ing thereon which have been suggested by Mr. Cross. It usefully 
amplifies the information previously furnished by you in support of 
the doubt expressed in your letter of November 5th, 18^5, as to the 
possibility of effecting any changes in the system of Jute cultivation, 
or of separation of the fibre. The reasons given in the letter last 
referred to, for the doubts entertained by you on the subject (para- 
graph 5), appeared to me to apply exclusively, or nearly so, to the 
physical conditions necessarily attending the cuUtjation of jute, 
especially as you referred to the possibility of the discovery of some 
simple chemical method of improving the fibre (in the condition in 
which it comes to the market). Hence the repetition of the enquiry 
whether you considered the circumstances pointed out by you, 
which preclude the possibility of effecting any change in the system 
of jute euliivaiton, apply to any change which might suggest itself in 
the system of separating the fibre** 

Your letter (paragraph a) of the nth March now makes it clear 
that the conditions surrounding the cultivation of Jute, together with 
the very perishable nature of the plant, and the very low price at 
which the fibre is only saleable, practically preclude the introduction 
of any improvements upon the method of operating in use for 
separating the fibre. 

You now state, moreover, that no demand exists for any improve- 
ment in the quality of the fibre, which fulfils admirably the specific 
purpose for which it is required ; but this statement is qualified by 
your observation (paragraph 3) that the chief improvement which Jute 
Mills would welcome would be a larger supply of fibre of more uni- 
form quality. In your letter of March 1 ith you point out two direc- 
tions wherein it may perhaps be possible to indicate measures the 
adoption of which may tend to secure greater uniformity in the 
character and quality of fibre sent into the market 

The results of experiments have already been reported upoh, and 
others are now in progress of completion, which serve, at any rate, 
to indicate whether practical results are at all likely to be achieved 
in one of those two directions; namely, whether there appears to be 
a particular age of the plant at which the fibre attains its highest 
quality, and beyond which It degenerates. The results of chemical 
experiments in the Research Department (reported upon to you in 
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September last) with samples of fibre citracted from ^specimens 
of the plant at five different periods of its age, demonstrated that 
there was no very marked change in the character of the fibre be- 
tween any two definite periods in the life-history of the plant, but 
that a decided superiority was exhibited by the fibres extracted from 
the plant, cut when the buds had approached the flowering stage, 
over the fibre representing the plant both at an earlier stage (when 
budding had taken place), and also at later stages in its life ; a supe- 
riority which was corroborated by the opinions of a practical expert 
here, and of the collector of the samples in India. This observation, 
of course, needs corroboration by the further examination of more 
than one scries of samples. The series of specimens of fibre extracted 
from samples collected at intervals of ten da) s from the flowering 
stage, the despatch of which was advised in your letter of the 5th 
November 1895 ^ 7 )> subject, and the 

results of their examination in the Research Department will shortly 
be reported. 

With respect to the other direction, in which you suggest that 
uniformity of quality of fibre might perhaps be advanced, namely, the 
improvement, by selection, of the stock from which it is cultivated 
it certainly appears advisable that a comparative chemical examin- 
ation should be instituted of fibres furnished, respectively, by plants 
of the two species of Corcborus (olitorius andcapsularis) which 
are cultivated for jute, and also by well-marked specimens of such 1 
distinct races of those species as are recognisable among plants 
which are cultivated under the general designation of jute-plants. 

There is another, and probably important, direction, in which 
variations of uniformity in character and quality of fibre, furnished ' 
even by one and the same species, or race, may be sought, namely» 
in the character of the soil in which the plants may be cultivated* 
and which, according to statements in the article on jute (page 549, 
Volume II) in the Dictionary of Economic Products, appears to vary 
considerably in character. If the subject of a possible improvement of 
jute-cultivation were to be exhaustively inquired into, this element 
among variable conditions would demand careful attention. 

It would, however, probably be advisable in the first instance to 
limit an extension of the experimental enquiry to the chemical' 
examination and export- inspection of fibres furnished by plants of | 
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the two .different species of Corchorus, and by distinct and most 
frequently occuning races of those species, which have been grown 
under approximately similar conditions as regards soil, climate, etc. 

If it is decided to pursue the investigation in this direction, 
arrangements will be made in the Research Department for the 
expeditious examination of any further series of samples of fibres 
which may be collected. 


In the meantime a communication was received frjtn the Direct- 
or, Land Records and Agriculture, Bengal, No. 367 A., dated 12th 
March 1896, forwarding together with specimens the following two 
statements showing results obtained from the experiments with jute at 
the Burdwan and Sibpur Experimental Farms 
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This was succeeded by the Director’s letter No. 814 A*., dated the 
23rd May 1896, forwarding specimens and a statement showing 
results obtained from the experiments with jute conducted in the 
Jalpaiguri District under the supervision of the Department of Land 
Records and Agriculture, Bengal. 
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A setond Report was received from th I. L with the following 
letter 

From Sir F. A. Ab£L» Bart., K.C.B., Secretary and Director^ 

Imperial Institute, London, to George Watt, Esq., M.B., C.M., 

C.I.E., Reporter on Economic Products to the Government of 

India, Calcutta,^No, 42^ — 70, dated the 24th April i8g6. 

Referring to my letter of the 17th September last, in which I 
forwarded you the first report on the results of experiments with 
special samples of jute fibre supplied from your Department, and 
my letter to you of the 1 5th instant on the same subject, 1 have now 
the pleasure to forward you a second report which deals with the 
results of examination of the samples of fibre treated with solutions 
of different salts. 

In my opinion these results sufficiently demonstrate that no prac- 
tical advantage would be likely to be secured by treatment of the fibre 
with alkaline liquids, or with weak oxidising solutions in the direc- 
tion suggested by Mr. Cross, via*, tW of protecting the fibre against 
fermentative and other changes to which it is liable during transport. 

SOME EXFEBIMENTS ON INDIAN JUTE. 

Second Report. 

The Report submitted on the zyth September in Flying Seal 
letter (No. 55) of that date, dealt with the relations between the 
age of the jute plant, and the quality of the fibre yielded by it. The 
present report gives the results of experiments made with a view to 
determine whether the treatment of the raw fibre, soon after its 
extraction from the plant, with solutions of one or other of 
certain chomical salts, would be likely to protect the fibre against 
fermentative and hydrolytic changes to which it is liable during trans- 
port in a closely packed condition. 

The samples received from the Agriculture and Revenue De- 
partment were described as having been collected from one field 
at about the usual time for harvestingi ue,, when the plant is in the 
pod stage. Quantities of about 40b of the freshly-stripped wet fibre 
had been steeped in the solutions, afterwards washed in water, and 
dried. The average amount of dry jute so obtained was 14 to 151b. 
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The following are short details of the samples : — * 

Expiriment IJ, No $226. — 401b of wet jute fibre, simply washed 

in water and dried, for par])oses 
of comparison. 


sum 

Experiuents 
on fndliui 
Jute* 


„ „ 4oIb of fibre were pul in a a per cent. 

solution of sodium carbonate, 
which was then gradually raised 
to the boiling point, and then 
allowed to cool, when the fibre 
was wrung out and dried. The 
fibre assumed a red colour. 


„ „ „ ddpj.— '4oIb of jute unsteeped for compari- 

son with the following : — 

„ „ 6690.— 4oS> were steeped for 10 minutes in 

a cold 2 per cent, solution of 
sodium sulphite, then removed, 
washed, and dried. 

„ „ „ 4olb were steeped for 30 minutes in 

a cold 2 per cent, solution of 
sodium sulphite, then washed 
and dried. 

Experiment III, No. 52J2.— 406 were placed in 50® of water 

containing 3^0) of plantain ash, 
which was then raised to boil- 
ing point; when it had cooled 
the fibre was removed, washed 
and dried. 

„ „ „ 4olb were steeped in solution of 

tamarind ash (of the same 
strength as above), and treated 
in the same way as the previous 
sample. 

f» f« 52 j 6.— 4o]b were steeped in a solution of 

babul ash (the strength of solu- 
tion and the treatment being as 
In the preceding samples). 
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Ther following is a table of chemical results with the remarks of 
an expert, who has inspected some of the samples 


Rxperiment II— 

No. 5226 Unsteeped 
jute • • 

No. 5227 Steeped in 
sodium car-| 
bonate 


No. 6693 Unsteeped 
jute . 

No. 6690 Steeped for 
10 minutes 
in sulphite 
of soda 

No. 6689 Steeped for 
30 minutes 
in sulphite 
of soda 

Rxperiment III— 

No. 5232 Treated with 
plantain ash 


No. 5234 Treated with 
tama rind 


No. 5236 Treated with 
hahul ash . 


P. c 
9*5 

10*2 


iro 

9*3 

9*3 


n-8 


10*8 


P. c. 
1*4 

2*5 

I'O 

1*7 

rS 

1-6 
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*®.a 


rO 


•86 


P. c. 
9*7 

9*7 

8*5 

7*9 

8-0 

8*8 
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fs 


7*0 


P. c. 
11*6 

14*6 

8*7 

ta‘8 

11*3 

11-8 


5-1 

... w 

r 


P. c. 


9*9 


9*6 


8‘8 


1 1*0 


1 1-8 


■^1 

Ji 


P. c. 


0*9 


2*7 


C! 

■a 

z G* 

a 

O 


P.i;. 

41*7 

44*8 

45*0 

40*0 

43*0 

40*0 


40*0 


46*2 


P. c. 
77*5 

77*5 

78-2 

75*4 

77*1 

79*0 


Remarks. 


78*71 

78*7 


A tender 
sample. 


Mixed 

str^n^hp 

dark 

colour. 


Light 

brown, 

rather 

ipecky, 

med« 

strength. 


Good 

strength. 


Specky, fair 
strength. 


The samples of jute used in the experiments with sulphite of 
soda ^2iS of high quality, as shown by the results obtained with the 
untreated sample (No. 6693). The hydrolysis and mercerising 
figures are remarkably low and constant ; the nitration number is 
good and the percentage of cellulose is well above the average. 
Judged solely by chemical results, this is the best sample of jute 
that has been examined in the Research Department, The colour 
of the fibre was perhaps a trifle dark, but the gloss was good, and 
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its tensile strength (tested roughly by the hand on a ftw strands) 
exceptional. It was thought possible that the effect of the sulphite 
treatment would be to remove the more easily hydrolysable constitu- 
ents of the fibre, and thereby to reduce the risk of fermentation set- 
ting up in the packed fibre. The results of examination of the 
treated samples tend to establish the contrary, as, judging from the 
numbers furnished by 6690 and 6689, which shows that the whole 
percentage loss under mild hydrolytic agents is somewhat dimi- j 
nished, as might be expected, the material has been rendered more 
sensitive to stionger reagents, and, therefore, that it had certainly not 
become less prone to change. A certain amount of colour had been 
developed in the fibre, and it was distinctly more tender. This 
result was communicated to Mr. Cross, the member of tho Commit- 
tee of Advice on Fibres, and he replied that some new experiments 
he and Mr. Bevan had made on cereal straws went far to explain the 
matter. They find that the proportion of permanent tissue or 
cellulose in the straws distinctly increases after harvesting, by merely 
keeping the fibre ; that is, a haidcning or oxidising action ensues. 
The treatment with the deoxidising salt appears to have the effect of 
preventing this oxidising action setting in, and is, therefore, not to be 
recommended. 

The results of examination of the sample treated with sodium 
carbonate cannot be said to afford any evidence in favour of such 
treatment. The high percentage of ash in No. 521; is easily 
accounted for by insufllcient washing of the sample after removing 
from the saline solution. The difference between the A and B 
hydrolysis numbers shows some increase upon the difference in the 
untreated sample (5S26), but comparison is rendered difficult by the 
fact that this latter appears to have suffered in some special way, 
judging from the unfavourable opinion of the experts. 

The results of experiment III are rendered almost valueless by 
the^fact that there was no special sample of the untreated fibre kept 
for comparison. The collector of the sample may have intended 
No. 5226 to serve this purpose, but the intention is not obvious in 
his notes, and, as before stated, No, 5226 has to be regarded with 
suspicion. Referring to the Report submitted on the 21st February 
1895 (F. S. 4 1) upon a miscellaneous series of jutes contained in 
the Indian collections, it appears that the average difference between 

C. 1839 


liPfFtaNd 

MlBdlU 



38 


The Agricultural Ledger^ 


CORCHORUS. Methods of Hsnresting Jute, etc. 


Bspiriments 

onlndian 

Sseoiid 

Report. 


the A ahd B hydrolysis numbers is about 4. This difference is 
slightly lowered in samples 5232—5236 (treated with the alkaline 
ashes), but no very clear deductions present themselves in the 
analyses. 

In view of the great difficulty of introducing any alteration of the 
usual method of preparing jute fibre, and of the doubtful evidence 
afforded by these experiments that any benefit results from the parti- 
cular method of treatment tried, it cannot be urged that any more 
extensive trials in the direction indicated in these exp'^riments should 
be adopted; the logical conclusion is that attempts at special chemi- 
cal treatment of the fibre to be applied in India before supply to the 
jute mills, or before shipment, is not to be advocated. 

The second Report on Jute given above received acknowledg- 
ment to the 1 . I. as under 


From George Watt, Esq., M.B., C.M., C.I.E., Reporter on Econo- 
mic Products to the Government of India^ Calcutta^ to SlR F. A. 
Abel, Bart., K.C.B,, Secretary arid Director^ Imperial Institute^ 
LondoHt—No. ijg 6 --- 6 g F. 5 ., dated the i^th June i 8 g 6 . 

With reference to your letter No. 301—70 (F. S. S. No. 85), dated 
15th April 1896, and your letter No, 427 — 70> dated 24th April 1896, 
forwarding copy of a Second Report on Jute, I have the honour to 
state that this subject is still occupying attention. Additional 
samples are at present being despatched, and a further reply may 
be expected. Meantime I take this opportunity to say that the 
Reports already supplied seem of sufficient interest for publication 
and I am having them printed in The Agricultural Lodger. 


G. I. C. P, O.— No. 488 R.&IA.— 2 |-i2-98-»2#ioo— A, Md*# 
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(TEJ.PAT. Thb leaves.) 

[ Dictionary of Economic Produett, Vol. II., C. 118(3. ] 


CINNAMON LEAVES. 

A hrief DeBeription qf the History of Ttfj-pat and its Use in Medidne, By THE 

AoTiNQ Editor. 


The Director of the Department of Land Records and Agricul- 
ture in Assam on the asnd April 189; forwarded some specimens of 
Tej-pat leaves for identification. In the letter accompanying the 
sample it was said that the tree yielding the leaves was largely grown 
in the Jaintia district for the sake of the leaves which were used as a 
condiment. The leaves belonged to Cinnamomum Tamala. and 
on their being referred to Dr. Praln of the Royal Botanic Garden, 
Sibpur, he pronounced them to be those of the varied laterme- 
dium. 

The use of Cinnamon leaves in India has been known for 
centuries. At one time, as FolUt Malabathli or Folia Indi, the 
leaves of certain Indian species of Ciaoamomum were employed 
b European medicine, but now they have become obsolete. 

The mformation we possess on the subject of Tej^Mt as re- 
corded in works on materia medica is very fragmentary, but the 
discovery of a large trade in this drug in Assam has enabled ns to 
bibg together all the recent facts in connectbn with the bdnstry. 
On the receipt of the letter from the Director, Land Records>aad 
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XJV«r-PiiT. Agriculture, Assam, a set of questions was drawn up by the Reporter 
enquiring into the extent of the cultivation and commerce of the 
leaves. The replies to these questions sent in by the Director and 
other officials in Assam have assisted very materially in the compila- 
tion of a faiily complete Agricultural Ledger on the subject, 

Botcmical Tej-pat is obtained principally from Cin- 

namomum Tamaldi Fr. Nees, and its variety intermedium* 
The leaves under this name have also been derived from C. albi- 
florumi (in the Lahore bazars), C. obtusifoKum, Nces, and 
C. impressinervium, Metssn (in Sikkim), and the wild species C. 
zeylanicum, Brtyn. The Tej-pat from wild trees found in Mysore 
and referred to in the Pharmacographia would probably belong to 
the last named plant. Roxburgh alludes in his Flora Indtca to Tej- 
pat leaves as those of Laurus Cassia, a name which is now syno- 
nymous with C. Tamala. It has been stated by some writers that 
the leaves of any species of cinnamon are indiscriminately referred 
to as Tej-pat by the Natives. 

Vemaeuiar, — The drug is called Tamili in the Raja Nirghania 
and this is probably the origin of the specific name of the plant. TeJ* 
patt or, as it is also written, Ttdj-paiWi^ Teufai^ is derived from Tvach 
or TwachUt the Sanskrit equivalent for cinnamon bark, and pat, the 
leaf. Dilehini (Chinese bark) and Taj are Hindu names applied to 
any kind of cinnamon bark. The Taleef Shereef given Tudje and 
Putrudj as Other vernacular names. The leaves are the Sazaj-i^ Hindi 
of Indian Mahommedans. In Kashmir the leaves are called Sarg~i- 
Taj, and in South India Tamal patra and Talicha-pattiru From 
Assam we are informed that the cinnamon tree is called Dieng 
Latyrpat and the leaves LatyrpaU 

Cinnamomum Tamala is wild in tropical and 
sub-tropical Himalaya, from neat the Indus to Bhutan, at altitudes of 
3,000-5,000 feet, ascending to 7,800 feet in Sikkim, and in Sylhet and 
the Khasia mountains to 3,000-4,000 feet. Gamble says it grows in 
the valleys of the Mahanadi and Tista, but it is not found much on 
the West of the Mahanadi. The tree is cultivated in Assam. < 

In the Khasi and Jaintia Hills about six square 
miles are planted with Cinnmoinum Tamala. Owing to the 
tiees being grown amongst jack, betel-nut palms, and other fruit trees, 
the exact amount cannot be ascertained, but it is calculated that 400 
acres are planted up in the Jaintia parganat and a small quantity 
in the submontane tracts, such as the Cherrapunji Hills in tlie 
north Of the Sylhet district. The trees delight in a heavy rainfall. 
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Continuous ram is said to be unfavourable for their* cultivation, 
but heavy rainfall followed by bright sunshine is most congenial. 
Storms effect considerable damage by breaking off the leafy branches. 
It is also conjectured that excessive moisture diminishes tte odour of 
the leaves. In the Khasi and Jaintia Hills the trees are grown in 
regular plantations 7 feet apart ; the seedlings are raised in teds, and 
planted out permanently when the plants oie five years of age. The 
tree takes iivr or six yeais to grow, or comes into bear'ng at ten years, 
and continues to bear for one hundred years. The cultivation is in 
the hands of the hillmen. 

In S)lhetthe trees are self-sown; tiie ripe seeds fall from the 
trees into the soil and germinate. When the plants are about a foot 
high they are transplanted. Great care is bestowed upon the plants 
when they are young and tender. As constant exposure to the sun 
would kill the shoots they are planted behind bushes or trees for 
protection. The undergrowth is kept down twice a year in the 
plantations for the first eight or nine years of the plant's life, after 
that the jungle is cleared once a year in April. In some plantations 
the soil is dressed, but in most districts the soil is never manured or 
irrigated. 

No reserve areas are kept for the growth Of these trees. The 
Tej-pat and cinnamon trees are different. The former are only used 
for their leaves and no bark, or only a small quantity, is collected in 
the Khasi Hills. A small quantity is sent to Sylhet from Sibsagar and 
Lakhimpur by the Nagas. 

CoUeeUon and Crop*— Tej-pat is plucked in dry and mild weather 
from October to December, and in some places the collecting is con- 
tinued to the month of March. The leaves are taken once a year from 
young trees, and every other year from old and weak ones. On an 
average 15 seers may be obtained from one tree, but the qua^ty 
depends upon circumstances; a tree yields from 10 to 15 seers of 
leaves in a year. The average yield of leaf per acre in the Jaintia 
parganas is about 30 seers without, and a maunds with, twigs. The 
whole of crop from four hundred acres was worth last year as much 
as Ri,ioo. The quantity of leaves from the Sylhet district last year 
calculated on the turn-over of the traders was estimated at 14*470 
maunds, and from the Jaintia district ao,ooo maunds. 

In harvesting the Tej-pat the small branches are cut down with 
the leaves and dried in the sun for three or four days. The leafy 
branches are then tied up into convenient bundles ready for the market. 
In the other case, the leaves are separated from the biaachei tiui 
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packed in bamboo nets of a cylindrical shape called Bora or Jungra 
which are four feet long by two feet in diameter. The packages are 
carried down the ghaut roads of the hills by coolies to Sylhet. 

iXsease*— The young trees are not usually attacked by insects, but 
the old ones arc sometimes destroyed by white ants. The leaves are 
subject to a disease called Guti (small-pox). When attacked with 
this malady the leaves are spotted with black eruptions about one- 
eighth of an inch in diameter. Spots like these arc often seen on 
mango leaves. Leaves injured in this manner are 'lot plucked for sale . 

Deee^Hptlon of Tej^paU — ^This is how Tej-pat is described in the 
Taleef Shereef . A very common leaf in length from 3 to 5 inches and 
in breadth 2 inches, of a green colour and pleasant smell ; it is strongly 
marked by veins. It is brought from the hills. The author of 
Makhzan describes them as yellowish, coriaceous, ovate-lanccolate 
leaves with five nerves extending from base to apex, and says they are 
produced from a large tree growing in the mountains of Sylhet. The 
most careful description of Tej-pat is that of the Pharmacographia 
Indica* The leaves vary in size, the largest are 6 inches or more in 
length and inch broad, oblong, obtuse-pointed, entire, with three 
principal nerves and two smaller ones which are quite marginal ; the 
venation between these nerves, which run from base to apex of the 
leaf is finely reticulated, and the leaves are of an olive-green colour ; 
the upper surface is polished. They have a pleasant odour like a 
mixture of cloves and cinnamon. 

Uses.— -Tej-pat partakes of the aroma, pungency and probably 
carminative properties of cinnamon bark, and is largly used as a spice 
in various culinary operations. According to Dr. Altohlson the leaves 
are used in Kashmir as a substitute for betel-leaf or p&n (Piper 
Betle, Linn^ and Dr. Lisboa speaks of their being employed in the 
preparation of curries in the Bombay Presidency. P&n and various 
Guny leaves have to be used in a fresh condition on account of the 
fugitive nature of their aromatic principles, but Tej-pat possesses a 
distinct advantage over other leaves in retaining its volatile oil for a 
considerable time after being plucked and dried. As a matter of 
fact, cinnamon leaves in India take the place of the domestic flavour- 
ing agent in England known as Bay leaves (Laurus nobilis). 

In the TaUef Shereef or Indian Materia Medica (translated by 
Dr. George Playfair, 1833) the medicinal properties of Tej-pat are 
described as being hot and light and cardiac, useful in wind, piles, 
nausea, pain in the stomach and flatulence. The author of the 
Makhzan considers the drug to be carminative, stimulant, diuretic, 
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diaphoretic, lactagogue and deobstruent. In the Rya Nirghania it 
is mentioned as a remedy for the expulsion of phlegmatic and rhea» 
malic iiumours and is pi escribed in cases of flatulence and dyspepsia. 
Besides being used diredly in medicine, the leaves are employed as 
adjuncts to other drugs to render their exhibition less nauseous. 

The third use is that of a dye. In the North-West Provinces 
Tej-pat 18 mixed with myrobolans and employed in calico printing 
and apparently acts as a clarifier. The bark and leaves of the Ta] 
are used in Chutia Nagpur as an auxiliary with Rameia (Mallotus 
philippinensis) as a dye. 

Chemical ComposiUon.^Kuri in his ‘‘ Foresi Flora of Brituh 
Burma " made a very suggestive statement, when, in describing 
Cinnamomum zeylanicum, he said, *<Thc leaves yield oil of 
cloves." The cloves are obtained from quite a different plant 
(Eugenia caryophyllatai Thun^^ but it is a remarkable fact that 
the prevailing constituent of the oil is identical with that found in 
cinnamon leaves. The oil of the leaf was first described by Kampfer 
in lyis. Dr, Stenhouse in 1854 found it to have a specific gravity 
of 1*053 and to consist of almost pure eugenol with a little terpene 
and cinnamic aldehyde. Professor E. Sohmidti Berlin, confirmed 
the result of this analysis in 1891, and further showed that the oil of 
cinnamon root contained eugenol and terpene, and the oil of the bark 
cinnamic aldehyde and terpene. 'i'he oils of cinnamon leaf and 
cloves are, therefore, remarkably similar in consisting of a large . 
proportion of a chemical body known a^ eugenol or eugenic acid. 

Commeroe.— A small quantity of Tej-pat is consumed locally, 
but the bulk of it is exported to Narainganj, Dacca and other places 
in Bengal. The Khasias usually sell the leaves in Sylhet to Bengal 
merchants who send the leaves to a large extent to Calcutta, The 
price of the leaves is 8 to xo annas per maund with branches, 14 
a p«as with twigs, and R 1-4 to Ri-6 cleaned. ^ 

Te]-pat is largely imported from Nepal and the forests ci the 
North-West Provinces. About 33 tons of leaves and S4 tons of bark 
are annually exported from the tract between the Ramagangaand 
Safda rivers of the Kumaun district. Qambla notices the collection 
and sale of the leaves in Sikkim. 

The following table shows the return of the sales of Tej-pat from 
three districto in the North-West Provinces about twenty years ago 

i874*7S‘ 1875-76. 

Bgtior • 36Jcwts. R 6a iBlcwts. R 7^ 

Garhwal « • 14} „ •» 3o 35 »» » 37 

Kumaun • • 881 h * 7* w •• 374 
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The elephant in BURMA. 

Sole by VETERINARY CAPTAIN G. H. EVANS, A.V.D., Superintendent, Civil Veteri- 
nary Department, Burma. To which is prefixed extract from ‘Voyage tf 
John HuyQHEN van Linschoten to thx Bast Indies,* 1596. 


1ntroi>uctort. 

It iB thought that Veterinary Captain Evans’s Note on the Elephant 
in Burma may be suitably prefaced by the following particulars 
tractedfnm LInsohoten’s Voyage to the East Indies published in 1596 . 

When writing of Madagascar Unsobotsn says : “This iland hath 
Elepbtfhts and all kinds of beasts.” Of their being eaten by the 
natives of Mossambique he says “ Tkeir chiefest living is by hunt* 
ing, and by flesh of Elephants : which is the cause that so many 
Elephants' teeth are brought from thence." Further he says “ Of 
the Elephants ' teeth they make their weapons, instJede of Iron and 




Steele." 

Of Aracan and Pegu he writes:— '‘There are greater number of 
Elephants in those countries, than in any other place of [India, ot3 
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the Oriental! countries : and the Fortnigalles that traffique there, 
affirme that the King of Pegu hath a white Elephant, which beef 
prayeth unto* and holdeth it to bde hoXj ''^{Editor) 

THE ELEPHANT IN BUBMA.^ 

The Elephant met with in Burma is the Asiatic species (Elephas 
indicus)— 

Burmese, Hten, wild elephant, Tor-ffsettf Shan, San(^JIat\ 
wild elephants, Sani-Hiainf ; Karen, Ka^Sau. 

From time immemorial the Burmese and Siamese have regarded 
the white elephant as a sacred beast. Sir John Bow ring states that 
the reason why this animal is so specially reverenced is because 
it is believed that Buddha, the divine emanation from the Deity, 
must necessarily in his multitudinous metamorphoses or transmis- 
sions through all existences, and through millions of sons, delight 
to abide for some time in that grand incarnation of purity which is 


t Hee,’* orig, “ they.*’ These sacred elephants are still kept by the 
Kings of Siam and Burmah. This scperstition has not as yet been fully 
explained. It is probably to be traced to the notion of the Buddhists, 
that Buddha was six times incarnate as an el^hant (Hardy, Manuai^ p. 
loo). 1 hesc holy elephants are not, however, white ; it is enough if they 
are marked with certain white spots. Mgr. Pallegoix {jSiam, L%p. /5a) says 1 
“Maiscomme .... Ics Buddhas . . serout nicessairement 

singes blancs, . • • • dUphans blancs, ils out des grands egards 
pour tous les animaux albinos et surtout pour l’dldphant,blanc. Ils croient 

2 u’il est animd par quelque hdros on grand roi qui 
iuddha, et qu*il porte bonheur an pays qui Ic possede. Cf. also, II, 

p.a, Ed, 1885. . , .^1 j 

“In winter when it beginneth to raine, then they are unquim,' and 

altog^her mad, so that their keepers cannot rule them, and then they are 
let some whether out of the towne to a great tree, and thw tyed unto it 

by the legs with a great iron chaine, where they carry nun meate, and so 
hee lieth in the open aire, as long as he is mad, which is from April! to 
September, all the winter time when itraineth, and thenhecommcth to 
him seffc, and beginneth to serve againe as tamely .... but he 
that hurteth him, hee must take heede;, for they never fwgtt when any 
man doth them iniurie, untill they be revenged. Ttor t^h which is the 
ivory bone, is much used in India, specially in Cambaia, wherebf they 
make many curious peeces of workemanship, the women weare tomilla^ 
or arme bracelets thereof, ten or twelve about each arme, where^ it is 
there much wornc,* and are in great numbers brought out w Aethiopta, 
Motambique and dther places”— Keyegs of John fiuygkon wn Um^ 
ichoton io thi Bast Jndtss s Dutch edition dated /gpd* wih noUt ^ 
Paludanue {copied in red tnk)i ist Engltth edition tsgS f present edthm 
by Burnell TieU and Yule, dated /ddg, Vol. /. pagee et, ye, 074, 
VelW, page Sts. 

^ Orig. Dutch : « Cochtig ” (nittish). 

I * Orig. Dutch 1 ” bought” M. i8^* 

• Reprinted from the Sngliehwtan, lojh September Ed. 

E. 83-150. 


Ledger^ 


3 


The Blqihut la Burauu (^. H. Evam.) 


indtett>> 


represented by the white elephant. While the Phon^is Cpriests) { 
teach that there is no spot in the heavens above or the earth below 
or the waters under the earth, which is not visited in the peregrins* 
lions of the divinity, whose every stage or step is towards purification, 
they hold that his tarrying may be longer in the white elephant than 
in any other abode, and that in the possession of the sacred creature 
they may possess the presence of Buddha himself."* The same 
author states that these animals have been the cause of many a war, 
and their possession more an object of envy than tue conquest of 
territory. 

The kings of Burma were very proud of the titles of ** Lord of 
the Celestial Elephant/’ and **Lord of many White Elephants." 
The kings of Siam also glory in these pompous titles ; in that country 
everything associated with majesty and rank bears the image of the 
white elephant. These animals are surrounded with all the adjuncts 
of royalty, m.— gold umbrellas, etc.r*«nd when they die are 
accorded a ro}al funeral. 

The Burmese being Buddhists are naturally kind to all dumb 
creatures, so that the elephant, in common with other domestic 
animals, is well cared for. 

WUd jBlepIbanla.— These animals are very numerous and roam 
about in large herds in the dense jungles at the foot of the hills ; 
veiy few are caught and tamed by Government for the use of the 
State. The kings of Burma used to carry on ** kheddah " operations 
on a small scale, in the Mandalay and other districts, and were, 

1 believe, fairly successful. 1 feel certain that if operations were 
properly conducted, large captures could be made;-^the animals 
are plentiful enough. 

As a general rule the herds vary In number from five to siuty 
animals, but the latter figure may often be exceeded. The animals 
met with are compact, massive and of fair height ; with regard to the 
latter point there may be slight variations between Indian, Bunflese^ 
and Siamese animals. The usual pace of elephants is a walk ; it if 
only when annoyed or scared that they take on a faster rate of loco- 
moioB which is a shuffling amble, but the wonderful amtmnt of, 
speed these creatures can attain in an incredibly short time is only 
known to those who have had an enraged monster after them. The 
elephant is no doubt King of the Forest they are rarely interfered 
with by other wild beasts : now and again, however, a hungiy t||er 

_ ' ■ ‘ 

• 8lP Monlsp Monler William*, KAKE., nyt ths stophut is psrksps the smhS 
mmi of all aidaiatai>«-JNM^ pp. as, 34, 8^ SOS* 
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may attack a solitary animal. A year or two ago, in the Thaxra- 
waddy district, a tiger attacked, on different occasions, one or more 
animals, the property of a Burman contractor, inflicting such severe 
injuries that, 1 believe,* one or more succumbed. It is calves that 
usually fall victims to tigers, and the manner in which they catch 
them is as follows : — A tiger having observed calves in a herd lies 
in ambush close by awaiting an opportunity (which usually occurs 
while the herd is busily engaged feeding), and then springs out, 
seizes a calf by the leg, just above the pad, and bolts. ..'i he herd after 
his attack is on the quivive^ so he keeps out of the way, but while 
they are moving off to fresh ground the tiger follows ; the little one 
being lame probably lags behind, thus giving stripes another chance. 
If he does not get one he waits till the herd settles down again to feed, 
and then when the opportunity offers he makes another dash at his 
victim and invariably bites a second limb. The calf is now hors de 
comhaU and the tiger knows that he has only to wait, since the herd, 
if large, cannot stay long in one place ; twenty or thirty animals will 
soon clear all the tit bits on the ground where they are feeding, or 
they may want water, so the 30ung one has to be left behind. I 
believe, however, that they will not abandon a calf until they are 
forced. As soon as the herd is clear, the tiger finds a young beast 
an easy prey, and no doubt a very excellent meal. In January last 
a tiger attacked a calf in a cane-brake. The little fellow was crying 
pitifully ; his legs were so badly bitten that he was really unable to 
walk a few yards, so had to be shot. Two cows were on guard, and 
charged so furiously that they also had to be killed. All this occurred 
within fifty yards of a main track through the jungle. The people 
sometimes catch a rogue** or other destructive beast by means of 
pitfalls. These are made in the following manner: The point 
selected for digging a pit is on one of their well-known tracks to 
certain water or cultivation, and usually at a spot where the grass or 
jungle is vciy thick. The pit having been dug, all traces of fresh 
earth are removed ; the mouth is then carefully concealed with bam- 
boos, elephant-grass, etc. After this a good amount of fresh drop- 
pings is procured, and these are thrown over the grass. This ruse 
tends to throw an animal off his guard, and so he falls into the trap. 
The men then turn out and destroy the animal with spears or a gun. 
Karens now and again capture one or two with the aid of tame 
elephants. Considering their great size, elephants are wonderfully 
active— climb up and go down steep places in a surprising manner ; 
and they are also excellent swimmers. When in deep water, the 
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Value of Blephanta.—lfi a country like Burma the great value of 
these creatures can readily be appreciated, large areas being covered 
with dense impenetrable jungle* immense marshy tracts, steep hills 
and deep ravines ; added to which (he whole country is inteipected 
by rivers, large and small. In the absence of waterway in a place 
such as described, elephants are more than useful, the; are indispen* 
sable, they can with ease penetrate the dense and pathless Jungle, their 
great size and weight causes them to leave a very fair track as they 
move along ; they can cross wide rivers, ford fast •running streams, 
carry men and baggage across swamps and heavy marshes penetrable 
to no other kind of transport animal. The value of an animal for 
transport purposes possessed of such strength and docility cannot be 
over-estimated. 

In Burma, elephants are largely employed in the timber trade ; in 
fact the great commerce carried on in this line may be said to depend 
almost entirely on elephant-labour. The timbers being scattered 
over wide areas of country without roads or slips, the logs have to be 
dragged by elephants through the jungle, over ridges, down ravines, 
and finally pushed into the floating streams, when, owing to the 
immense strength of these animals, they can stand in the strong 
current and sort the timber for rafting, clear it when the logs get 
jammed, and push them back into the water when stranded. In the 
large timber yards in Rangoon, Maulmain, etc., they have to haul the 
logs out of the river, bring them up to the sawbench ; and after they 
are shaped, the elephants lemove and stack them as neatly as if done 
by human hands, and in all these operations they are cheap and most 
efficient. It is quite one of the sights in Burma to see the timber* 
yard animals at work. 

JPowere of EnduranoOm — ^Though such enormous creatures, tifey 
are constitutionally delicate. 1 fear that, through lack of apprecia- 
tion of this fact, these animals have not received the amount of atten- 
tion they justly deserve ; and owing to the popular opinion that they 
are very strong, they have been too highly tasked. A great deal of 
the ill-health and mortality amongst elephants may well be ascribed 
to this cause. It cannot be too forcibly impressetl on those persons 
entrusted with the care of public animals that untiring and vigilant 
superintendence over the attendants is the means, above alt others, 
for the proper preservation of the efficiency of the animals commit- 
ted to their charge. They must remember that the class of men 
usually employed with transport, .if left to themselves, are, from 
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general Indolence, carelessness, or from a desire to avoid the 
fatigue and hardships of a campaign, quite liable to render their 
animals unserviceable. Ample supervision enables the carrying 
out of systematic checks against carelessness, and, still more, of 
checks to malpractices. A little neglect will often deprive a force 
of the valuable services of many animals. 

PurehaMng . — ^To begin with, it will perhaps be as well to men- 
tion the points of a healthy elephant. 

The animal is in constant motion, with the ears^ flapping, and 
the tail and trunk swinging to and fro. The skin is almost black 
and the bristles covering the body are firm to the touch ; the light- 
coloured spots on the head and trunk are of a pinkish colour ; the 
eye is bright and clear, pulse from 48 to 50 per minute ; mucous 
membranes of mouth, etc., are of a beautiful pink colour ; the back 
is free from scars ; a moist secretion exudes around and above the 
nails, and is easily seen by throwing a little dust on the parts ; the 
pads are hard, and free from tenderness ; any signs of the latter 
may readily be detected, as the tender patches are smooth and 
of a yellowish-pink colour. If the appetite is good, the animal 
sleeps for a few hours every night, and on waking commences to 
feed. 

The signs of ill-health are general languor, the skin looks 
greyish in colour, as also do the spots on the head and trunk ; the 
mucous membranes are pale or deep fed, with or without dark 
blotches on the palate ; pulse is abnormal, appetite is lost ; the 
animal does not take proper rest; eyes are dull, and there ia fre- 
quently a copious flow of tears; there is usually fever, and the 
animal may be out of condition. As with other things, when buy- 
ing elephants the purchaser should not be in a hurry, as his bar- 
gains may not afterwards prove to be all he desired. A little time 
should be taken to ascertain the idiosyncrasies of the beast about 
to be bought. The manner in which the keeper goes about his 
charge should be noted. Some animals are very full of tricks, and, 
if not approached to their liking, may attack a new keeper, or if 
timid be scared for ever. The animal should be marched about, 
and the pads carefully inspected after exercise ; it is a common thing 
to fill up holes in the pads with stopping. 

Burmans look upon elephants with certain habits with supersti- 
tious dread ; such creatures may be bought at very moderate figures. 
An elephant showing a peculiar general restlessness of the body 
somewhat after the manner of a bear, is much dreaded, us also is a 
creature that has the habit of swinging his trunk only to the right 
and left. 
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The height of elephants is measured in cubits, '(he cubit is 
about twenty in ches. 

With regard to age, the appearance of an old animal is as 
follows The head is lean, deep hollows are present over the eyes, 
there is frequently a certain amount of opacity aroend the margin 
of the cornese (Arcus senilis), and an abnormal flow of tears. The 
edges of the ears are torn and frayed ; the skin of the trunk is rough, 
something like shark skin ; the trunk itself seems to have lost a 
certain amount of its suppleness ; the skin over the body is much i 
shrivelled ; the tail is hard, and the end may be devoid of hair; the ^ 
skin around the nails presents a rough or warty appearance ; the i 
legs are thinner than they ought to be. Other indications of age are, 
the general appearance, and an awkward mode of progression, etc. 
A rough guess at the age may be made by observing the condition 
of the ears, the upper edges of which lap over to the extent of an 
inch at the age of thirty, which increases to two inches between this 
age and sixty years. The teeth also afford some information as to 
probable age ; it is, however, most difiicnlt to determine with any 
degree of certainty the age of these animals. 

In Burma notes must be taken of every mark of identification, 
as ** elephant-lifting about the frontier is a popular and very re- 
munerative industry. In the jungles, after the day's work Is finish- 
ed, the Burmese foresters generally put cane fetters on their animals, 
suspend a bell or wooden clappei from tbeii necks, and then turn 
them loose to graze; they do not keep any watch over them during 
the night. The thief who has been lying close by, waits till an animal 
strays a bit, creeps up to him, cuts through the cane hobbles, and, 
after driving him a short distance, jumps on his back, and takes 
him the shortest cut into Siam. The hills clad with very dense 
jangle afford such gentlemen ample shelter; the owner, as a role, 
has the good sense not to **hunt for a needle in a bundle of 
straw.'’ 

Accomplished thieves make plenty of money, for they steal aH 
animal in our territory, sell him in Siam, steal him again a month or 
sovafier, bring him across onr frontier, and once more dispose of him 
to some one at a place many miles distant from where they originally 
itole the beast. I once heard a man remark that if he bad anything 
to do with the framing of law he would pnt ** elephant-lifting under 
crimes punishable with death. Needleas to add that he had lost more 
than one animal in this unsatisfactory may; by great good luck he 
recovered one, after spending a few hundred rupees. Distinctive 
marks are, as a role, not very numerous on these cxealnres . 

Burmese elephants may be divided into two classes, ris.,— 
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i4.*-Ti9iber elephants. These may again be put into two divisions, 

(1) Trained tuskers. 

(2) Trained males and females. 

^.—Baggage elephants. 

A well-trained tusker always commands a high price in the 
market ; he is much more useful than a tuskless animal, as with the 
aid of his tusks he can stack timber, carry blocks on his tusks, turn 
logs over, and help in getting them over obstacles. B<ices run from 
Ri,ioo to R3,ooo, according to size, training, and the length 
and thickness of the ivory. Merchants are always ready to buy, and 
are prepared to pay fancy prices. These animals are mostly em- 
ployed in the yards. Dragging elephants ; these are mostly tuskless 
males and females, are trained to the jungle-timber trade, which is 
very hard work ; they have to drag the logs up hill and down dale, 
through thick cover, till they get to a stream. Well-trained ones 
sell for a good figure^anything from R 1,100 to R 1,800. Most 
Burmese animals are trained to this work. Tuskers are also em« 
ployed in jungle work. The baggage animals are often Siamese 
elephants. The demand is small, and they may be bought fairly 
cheap— R800 to Ri,2oo — which, after all, is only what one has to 
pay for a respectable horse. 

Tame animals are plentiful enough ; I know of one company that 
have at least 600 elephants at their command. The firms engaged 
in this industry own large numbers of elephants, but they also have 
a number of Barman, Karen and Shan contractors in their employ, 
who undertake to work out a certain amount of timber at specific 
rates, employing their own animals. Some of these men own many 
animals, 

Siam i9 the country in which to purchase these beasts, as they 
are^ cheap and are more accustomed to baggage work. Some of 
the firms boy many of their animals over there. The usual way the 
merchants get at them is by sending messengers to say that animals are 
required, and that they will be ready to inspect any animals brought 
into certain places on our frontier, on stated dates. Dagwin, on the 
Salween, would bt a good place to get at the Laos elephants, as the 
grounds are distant only about three days* march. Papun, in the 
Salween Hill Tracts, would also make a good base. 1 believe the 
average price is R800. Muang-nan (T^at. 18^ 50' N., Long. 
ioo'’ 45*£.) is considered by Burmans to be an excellent place to 
buy elephants. The price is said to be from R500 to Ri,ooo. 
Kahaing (Lat. i8® 50' N., Long. 99* 900' E.) on the left bank of the 
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Me-Ping is also consideiedto be a good centre: a very* extensive 
trade in teak is carried on in the Rahaing district and elephants are 
plentiful. The town itself is distant about seventy miles from Mye- 
waddi, one of our frontici posts in the Maulmain district. Animals 
could be marched in wi'ii ease. Moung-Hpay Is another place in 
Siam. Some animals miqht also be bought at Kyank-Kyoungi which 
is not very far from our trontier in the Tavoy district. 

The Siamese around Chengmai (Zimme), Kyon-Taing, and 
Mohauk are said to breed elephants. The truth is they own a large 
number of animals which roam about the jungles in a semi-wild state, 
and, as might be expected, a ceilain number of calves arc born These 
people also buy up all the calves they can lay hands on and let them 
go about till they can sell or tram them. Calves may be bought for 
little or nothing ; this is also the case in Burma. Owners would 
often prefer to give them away rather than be subjected to the 
expense of keeping them. A great many animals may be found in 
most of our frontier districts like Tavoy, Amherst, Shweg) in, Toungoo. 

Salween Hill Tiacts, and in Karenni. 1 believe there are from aoo 
to 300 in the latter place and about 100 in and around Papun. In 
certain parts there is hardly a jungle village that cannot boast of 
possessing an elephant, and the usual rates for hire of a baggage 
animal is Rs per diem. 

Value or Elephants as Transport in Burma and Adjacent 
Countries. 

My experience of elephants as transport animals is that they are 
very good ; provided the animals receive proper care and supervision 
they do not, as a rule, suffer much from disease, and are capable of M^ttoef 
performing a great amount of work. The majority of cases of ^tSSmsSmf^ 
elephants being disabled by sore-backs and feet are, in my opinion, 
due to want of supervision. If every care be taken to see that animals 
receive their food, are not over-loaded, saved unnecessary labour, 
and that parts exposed to irritation be regularly inspected before and 
aftet work, I am certain that the persons in charge will be well repaid 
for their trouble. The advantages of these animals for transport 
are— 

I. They can be fairly easily obtained, hire or purchase; can be 
quickly and easily loaded ; require no rations to be earned, fodder 
being in most places plentiful. Most of the animals in the country 
are trained to jungle work and are used to roughing it. 

a. They march at a fairly good rate, and in heavy country could 
keep up with troops or would not be left very far behind. If moderately 
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loaded, they would do well for a forced march, as they keep up 
an average pace, and can do without sleep for a fair time. 

3. They do not occupy much space on the line of march, so are 
economical as regards escorts. Owing to theii immense strength 
they can do all manner of odd jobs. 

4. They require no more care or supervision than is necessary 
for other kinds of transport animals. (They seldom get it, however, 
being, as a rule, left to the mercy of the native attendants.) 

5. The base of operations and along ttie line of'^communication 
are the best places to employ them, as they are less exposed to attack 
or capture, and can be more easily fed. 

6. The physical condition of the country, the denseness of the 
forests which clothe so large a portion of it, the foiest-clad hills, large 
rivers, swamps, utter want of loads— all point in favour of the 
elephant being the animal to surmount such difficulties. 

Objicttonsr-^Ont great objection to the use of elephants is that 
they will not stand fire; they are very easily alarmed; small animals 
such as terriers often cause them to bolt. 

s Thev can be seen some way off, and their immense carcases 
afford fine targets for an enemy. 

3. Should these animals be employed on service from this 
couniry, 1 would recommend that commissariat guddees and gude- 
lahs be provided. 'Ihe iron saddle is not necessary, I think, for jungle 
work elephants are much better without them. One Indian attend* 
ant for each animal would be necessary to do the loading. If 
Chinese ^PanthS) mule transport and Shan pack-bullocks were also 
engaged, the Burmese elephant gear would answer. 
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